{A METHOD OF IMPROVING EFFICACY OF BIOLOGICAL RESPONSE-MODIFYING PROTEINS 

AND THE EXEMPLARY MUTEINS} 

■g- ^'^•a: ^-^n, ^^B. Sfe 71^4 -^^Bl^^^ s^^-g-^ 

^1-^^ ^ ^'^^^ ^^^^ ^^-011 7]^ cJ-BjJjg 

S]^l=#O.S. A>-g.£]jl o;^^ ^AM*^^ ^>«J|^1-^ 

^]^o]]A^ ^-g.^ ^ cj^^ o^^^ 

^j^joflA-] jn^]- ^^(cross-1 inking)c>] 'U'^'d ==r 'i^-ttl-^ 
-&^^o^(hoinogeneity)<^ll ^^11 ^o] cri^ oj^j^. 
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M5l-(glycosylation)* ^o]^. 
^<5^ (modi fi cat ion)€^. "^iflsl-fe ^«J1^^ l-e)^ ^^^^ ^S^] 

iflollAio^ ^^J^^ ^ 7]^o\]S. <g^-i- nl^l^ ^O.^ <y.^;?^ 5Jr|-. ZLe^q-. 

^^51-^ ^ -^-iis* ^n^^ ^ 

^^-tV** ^^^71 <H^^. 

S^^o] slSi^M- ^^^^ ^Sh:}*^^ Jl^Cefficacy)* ^o]^ 

7ll^5r>^l ^^O.^^ J!].^:^C£|0^ 1^7] J, Olc^ c^]^ 

AmgenAl-7]- 7fl^t!: NESPC^^I^^^I^JSi 6.586.398:£)5l ^-f ti}-:?}-7ls^ 
^34|^o.S>j^ o^^-Sr) ^c^^o] Jij-trf^H ^^S*>^ '^3^^<^le1-^ 

(1) ^l^^^^je. 5,457.089^-<Hlel^S.5Eolo]]EiaJ)- 0)0^ ^-§-^1 

l-<a^olA]^ oil s^>,^3£ 0)01]^ ^^1^1; (2) ^] 02/077034S- 

^^V^'^lTll tifl ^^^-g-^ #o]7] ^«flA-i T-^^i^ oiijqj^^s. 

#c4^clA]^ j!).^^ ^^^^^V ^ol^]; (3) ^;*)1^*l:§-^ ^] 99/5714731- 

TPO ^c>1>H. 115«1^ oj-tJli^-tV'?] ^-f-^^^:^ ej-tl. <^\^7]\^ 

El^Xio.^ ^1^^ B^:a.^o)o|]^ ^ol^l; ^ (4) D]^^§l^:e. 

6.136,563Jl ^ 6,022.7112-18. 22. 25. 26. 29. 65, 168 ^ 174^-5<1| 
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Jl^n^] ^Jl Jl^ 7H^^V# ^sflAi ^^^c]:i\ ^ol^(aitered) 

^^-i-i- ^2fl^>7l1 ^tq-(Casadevall et al. N. Eng. J. Med. 2002. vol.346, 
p. 469). 

^5}Ai, ^ «^Vtgo^ ^^o. 7^^c^ >gB^#A^ M-Efi^]^ 

^ ^^^S.^^. ^ ^T^^ ^-g-^l, 7]:g3i)- 
cl-^ ^^.^S-Ai. ^ ^xg^ ^^^1, 5^^:= ^i^^jj. 
2E ^^^^Ai, ^ ^vx^^ ^^^1^ 5^:^v= Sfe Jl^gJi}- 

s ^^^s.Ai. ^ «vtg^ ^^^1^ 

^^-arEfvi* ^^^-^^ ^^^^ ^<=>]nmr ^^^>^ dna7> n^^w 

^ cf^ ^^^^A-l. ^ ^^^^ e^:<J-^ 7);iaif :i^^H 
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^l^'yrei-Vi* ^^^-5.^ ^ol^l* S^5>^ DNA7V ^^o\] 

S^t!" ^^-^^ ^c>l^io^ ^ISI]-^* 

£ ^ «vt^o. ^^^1^ ^^^^ ^^sVoi 

i^^>^ ^^1^^ S^^l-* ^1^?}:^]-. 

;g^o]] ^o^s>^ £^l<yifl <^Mii^ ^i^* alJii i4<it!- ^olcf. 

oHi:,Ai. A-1<i^ tils ^o]i:f. 

£. 2A^ ^ ^T^ofl n]-^ TPO ^^^l^]^ #5.^ ^^(-S^ 

Bflo]^E-l i:.>?l; o>a5^ xpo; tP0-[F46V] ; TPO" [F 128V] I TP0-[F131V] ; TPO- 
[F141V])# M-B)-*^ ^'^]^. 

-£ 2Bfe ^ ^^oll n:l-€- EPO ^ol^jo] :g32)-(^s. 
efl^^E] pH; o>a^^ EPO; EP0-[F48V]; EP0-[F138V]; EP0-[F142V] ; EPO- 
[F148V])# M-El-^ ^olcf. 

£ 2C^ ^ ^^c>\] nj-s. G-CSF ^oj^jo^ c^j]^^ :g3).(^35. 
efl«y^Ei o>A5^ G-CSF; G-CSF-[F13V] ; G-CSF-[F83V] ; G-CSF- [Fl 13V] ; 

- G-CSF- [F140V]; G-CSF- [F144V]; G-CSF- [F160V])» M-b]-^ ^oj^. 

£ 3A^ -S- ^i^<Hl ttj-s. XPO ^o]^]^ ^a-tfl^^ ^^"y^-i: o>^5^ TP02]- 

3B^ ^ .^^^'Hl EPO ^ol^ls] ^J-cflaiol ^^^ot^ o]:^^^ EPOs]- 
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S. 3C^ ^ ^^<^] i4€- G-CSF ^ol^jo^ -a-cfl^^ '=>\^m G- 

£. 4A^ ^ ^'^oil TPO TPO ^-§-j^flofl 

ELISA ^A>i^ o.^ ^e^-^ ^c>]t:f. 

H 4B^ ^ ^^^] i4€- EPO ^ol^jsl EPO ^-g-^lofl 
^^^■a- ELISA ^A>^^^ ^^^^ ^o]^. 

£ 4Cfe ^ ^^ofl G-CSF G-CSF ^-§-:^l«^l tfl*}: 

^s^m-ir ELISA ^A>^c.^ :^j!^m. :^o]v\, 

ELISA :aA>i^o.^ ^^^^ ^4* 14^1- ^<^M. 

£ 5A^ ^ TPO ^"^l^l^^l TPO ^-§-^l«>11 tflt!" 

SPR 7l^o.S ^B^-^fl 

£ 5B^ ^ ^i^ofl 4^ EPO ^c>l^l^ EPO ^-§-^l<^l tHtb 

SPR ^s^M: M-El-'a ^'^]^. 

S. 6A^ ^ ^^ofl TPO ^<*l^lsl TPO ^-§-^l«^l 

^^■n-i: FACS^ M-Bl-^ ^clcf. 

£ 6B^ ^ ^^^<H1 n:l-€- EPO ^^^l^l^ EPO ^-g-^l<^l cfltl- 

FACSS ^^it!- ^4* M-Bl-'^ ^oltzf. 
£ 7A^ ^ ^^<^1 4^ TPO ^ol^l^ ^£<H] n?-^ TF-l/c-¥p/ 

£ 73^ ^ EPO ^ol^jo] i.j£cH] rc)-= xp-i aiI^e 

S. 7Cfe ^ ^^^11 G-CSF ^^l^ls] ^^6\] 4^ hL60 A^lJto^ 

^^^^^^ i4^\a ::lh11So1i4. 

£ 8A^ ^ i4€- TPO ^<^]^]2] ^^}<=^ 
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^^Bfl-AftV ^ Al^figs. TPO ^ojAflo^ ^.^^ 

^nfl^A>tl- :f Al^v^^ ^^jv^ EPO ^ol^jo^ ^^^^ 

^^cJ-^AVt): ^ Al^Vit^ ^^ifl EPO ^ol^io] ^^^^ ^.^^ 

£ 9A. 9B ^ 9C^ 4^ ^ «Vt^oi] 4^ EPO ^o)^]o^ A^^jtfl ^a^^ 
^?1^>7) '^>^^«H1 ^^cJ-^-^j-tt ^ ^l^vts. ^t^. ^^^^ A^=^^. 

^ HematocritS^ ^^-1- ^^tb ^4* ^Bfi^ ^Hfl^olrf. 
£ lOA, lOB ^ lOC^ ^ ^^<H1 t4€- TPO ^oi^io^ x^^^ 

^<?l^>7l ^§1-0^ sflEo]] ^ -^1:l>^^ liL^, n%.=?-, 

^^^^ -Aj-^ilyV 

A: ^e1-\i; B: o>>^344^ o>^:4H'i}-; C: ^l^tflo]; 

D: oVr^i^H-Lh E: F: sH^-y-^ia; 

G: #5l-olA]; H: ^l^Elig; j: oj^^A]; k: S^A]; L; 

M: 1^1 El N: '^>^4ef ^ ; P: Hl-^; Q: #^4^; 

R: <^\^7\\d.\ S: ^1^: T: ±:Bl)iL\d; V: 

W: H^S^; Y: ElS-^l; Z: ^^e]-!?! ^^l-y-. 
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(M 



20 



F48V^ ^o]^ ^^^^ o>D]i,A> ^V7l 48^;5flo)] gfl^*>^ ^^^^^e^^io] 
^^fl^S. ^l^^nj-fe 7fsl?lT:f. cVnli^AV ^^^^ ^^^t^(mature) 

<^>^5^(wild type) ^«-«^^ N--^^oi]A-1«Ei Hi^^ nil :^ (numbered) ^ojcf. 

^^.e-s. Al^^H. <=>>^5^ <=>>pli.A> ^i<i4^ 4^ 

10 ^a]^v "cf^fl^ ^^i-[(<^Hi^<L>'a^^>)(<^Mi^^>^^1)(oHi^Avo^o;,|.)3.,^ 

TPO ^oj^lfe TPO-CFISIVIS S7]^rf . 
^ «VTgo^ ^«J?^"^ cf^tlliL^ 

<=>1-^<H^ ^l^lvfloilA^ -a^HM-^ <^ei 7]-x] «-A^#oi 7llAi afe 

-B-^1^>£-^ ^c^^}^ ^^l^Vcf. ojs]^ ^Jf- 

5^^^ SE^ 7l^Ji)- :S^^1-^ 4-^^>t:f. 

^5e]«-^^ ^^2]-g-^ M-El-i^fe ^^^^ s.^ i^^t:f. 

o]ol1 ol-uj^]^>, A>o]s^].ol^ Al-ol:^^]-^ ^^^^ 

.-g-^X adhesion molecules), ^'it 3J|a> <y;^l-(TNF) , Jir^h, ==r-g-^l 

E^^Al ^m^]^ ?flS?}oi ^^^^^ ^^1^ 7f-g-A^ b:):^V:= :^o] 

CNTFCcytoneurotrophic factor), GHCgrowth hormone), IL-1, IL- 
25 lRa(interleukin-l receptor antagonist). placental lactogen(PL) , 
cardioliphin. IL-2, IL-3. IL-4. IL-5. IL-6. IL-7. IL-10. IL-12. IL-17, 
TNFCtumor necrosis factor). TGFCtransforming growth factor), IFN 
(interferon), GM-CSF( granulocyte-monocyte colony stimulating factor), G- 
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CSFCgranulocyte colony stimulating factor), EPOCerythropoiet in) , 
TPO(thrombopoietin) , M-CSF(monocyte colony stimulating factor), LIF 
(leukemia inhibitory factor), OSM(oncostatin-M) , SCF(stem cell factor), 
HGFChepatocyte growth factor), FGF( fibroblast growth factor) ^ 
5 IGF( insulin-like growth factor), LPT(Leptin) f-ir S^t!"^. ^><^l£^l-'y 
^-§-^]fe tt^slfe <^>M:^1^ = & ^-i-^KGHR). IL-13R. 

IL-IR, IL-2R, IL-3R, IL-4R, IL-5R, IL-6R, IL-7R, IL-9R, IL-15R. TNFR, 
TGFR, IFNRC^^l, IFN-yR a-^, IFN-yR p-ifl), ^BlJE|l^-a R, -p R ^ -y 
R, GM-CSFR. G-CSFR, EPOR, cMpl. gpl30, Fas(Apo 1) ^* S^tt^. 

10 ^]3Lf}9l <^1^^ CCRl. CXCRl-4* 1- ^ 9X^. ^■%-^] b|^a] 

^M^]^ <^1^^ TrkA, TrkB, TrkC, Hrk, REK7, Rse/Tyro-3. ?>^fli ^^^^ 91^} 
R, €4i^-n-2fl^ R. Flt-l<^l ^^^^1 

^]^^ CD2. CD4, CDS, CD6, CD22, CD27, CD28, CD30. CD31. CD40, CD44, 
CDIOO, CD137, CD150, LAG-3, B7, B61. p-Tf^-Jd. CTLA-4, ICOS, ICAM-1. 

15 41.^1 R-2(CD21), IgER, gp-1, .a2-n>H^#S*^ ^-§-^l-<il^^ 

y]^^] ^^}^ <^M^ #7>^ ^^A^ o]^ 

20 (hydrophobic force)^S ^ ^fe ^<^1^1» :*ll^s->^;^]- *H , 

^ ^l^^e^-Vi* ^fl^s. ^^^^ 

<i>Plic<0:O.^, ±^^^ ^ISL^ 3.0<?lcl] «]:^H. wI^a^oIjdl 

25 ^^^J-y ^>^>#* ^}^]b^^±^. ^:^]^ ^15.^ 4.00] cf. 

SEt!: ^fl^ 3J|l^«y:2^-ia iit:f 37] # ^Jl SJ7] nfl^ofl «v^o.^ ^i:^^ 

=T^-§-^fl. ^Zt^ 7)^01}. ^^^1-^ 3L^(pocket)ol ^<=>]^^]7]] 
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7l^aJl-S^ :5ls^^^ ^n^}^] S\o] s.^^ ^^^^^ 

o]^^ ^1^^ 2^1- 3^> ^^<H1 ^^tt^ D]^l7l nfl^ol] 

71^ ;^H1<^]^ 7ls^ <^*j:^ aj^l^l ^fei:f(Argos. EMBO J. 1989. 
vol.8. PP779-85). M-c.>7}. iL^^^o] «^^o|] 

iT^-O^^E] ^#5] 711 s|<^ o]e-1^V ^1#o.^ oi^ ^^1-H-^^ 7}^^^^ 

M-^1^71 ^«fl>H^ ^^51 ^-§-:^1, 7l:gui). :l^«l1o]:ni. ^].t,^^ ol 

^^^1 7^^=^-s- ^1-71 A^H^^Aj S^3l-§-sl J:^(efficacy)ol ^JfE]^ ^-f-^l, 

^y-U-Br ^>fl5. A].^ 7>7>^^^^oi]A-1 NK ^HioflAi Fc y RI I Ia(CD16) 

^tifl^o^ oi-nlJtA]. ^oflAi ol ^-§-^1^ e1^^«y «J-^1S1 Fc* 9}^ ^ 

^^<=H1 ^;<11^1-fe 176^^11 ^Hi^^o] 3El1^^E)-iaoi X\.^3!\. ^^o] 
A>^o.^ H-¥<=»1^1fet-l](polymorphism), ifl ^ <y:5f o] Aj-^o. e:j^:coi 

*J-^1 Fc^^^ ^^^o] o^^^o] ZL 7lV^ ^101^ ^^AS^ SLECsystemic 
lupus erythematosus )H}fe ^*o1 d]]-^ -^^I-xItII :gti)-^ 

A>^o]r1.(jianming Wu et al . J. Clin. Invest. 1997, vol.100, pp. 1059-70). 

^^1^ ^o] ^ ^tg^ ^^el*-^^ s^2|-g. nj-B^;go:| 

7l^a2f ^^^>^ 71^-i: ^^Sl-^ 'U^^i^, 

9 



BEST AVAILABLE COPY 



^S^^^^ S^2)-g- oyv]2^X}. olsqolljs 

c^ei c>nli^A}. ^717). .^^1:^ nl^]7] tq]^o]t:].. ^ ig-tgo]] ii:J.h^ ^o]5]^ 
^32]*^^ S^2|-g- ^«fl^^ "^^ SDfl'y" ^ ^^gTflofl 

SPiltl^ ^^O.S.«Bl 50711^ <:»>nli^A> ^7]^ O^: 257flSl 

t:f = ^l^>, ^<^^M ^ ^^^7^ ^cf. s.o^ jL-221 ^^^isf 

^^^^ M-^^ iL-2^ ^-g-^l# p55^i^ =7^-8-^1^ ^^^f^ M-'?d<^l:a. 

eJ^^ IL-251 ^-§-^1^ p75^i^> ^-g-^li^ '^^^^ q-a^ 

^"1- ^^§>7fl ^t:KFernando Bazan. Science J. 1992, vol.257, 

pp. 410-2). ol^^ ^}o]S.9}9lr3}x:^ ^^S] ^^o)] ^a^^>^ q.^o] 
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A>ol£7>oloii 5Jo1i=f. <^1&|*> ^l-olsn'?l<Hl^ CNTF. EPO. FltSL, GM-CSF, 

IL-2. IL-3. IL-4. IL-5. IL-6. IL-12p35. LPT. LIF, M-CSF. OSM, PL, XF. 
TPO G-CSF, GHR ^ IFN ^o] i^:^!:!.. o]^^ a.^ 47l]sl x+aI^ 
if-^l-fe 9X^^. o^7lA-^ 47flfil M-^^ N-^^<^lA^^Ei A- 

D- ^ A-<a:3^ uj-^o] ^-g-^ls-i- ^o^s]-fe Sniloio,^ ov^^ 

Si^CFernando Bazan, Immunology today, 1990, vol.11 pp. 350-4, The 
Cytokine Facts Book, 1994, pp. 104-247). 

^^*V 4-^4^ ^7U] ±^ ^}o]S.^}o] ^ CNTF, EPO, FltSL, GM- 

CSF, IL-2, IL-3, IL-4, IL-5, IL-6. IL-12p35, LPT, LIF, M-CSF, OSM, PL, 
XF, TPO. G-CSF ^ GHR^ £^1^^ M"^^ D-<^54 14.^^ 

iio«i;5^) ifl^l I80.ai^ ^Hi^-tl: ^ ^'d'^^M^ ^^^^ 

4-M-^ 4^ ^7>7fl AHs^l-^ ^ ^E1^1^(<:>)1. IFN-a2A, 

IFN-a2B. IFN- 13. IFN- y . IFN-o) . IFN-t)^! ^olloi^ "A-<a:s|- 

H-a" * ^^tb^. :a.t4 ^^12^ o.^^ ^E-l^Jll^^ <il-n]i^-t> ^ ifl^] 

l^^ll vfl^l 50^^ ol-^liii'a: ^ 3E|]^<^e)-Ta-i- ^^^^S ^I^^It^^ <yEii^l^ 
^E^^l^ ^ol^l* ^l^tbcf. 

t!:^. ^ ^^«>fl JI^-^^• ^<^15]^ Still 01 oil ^ ^ o]Aj.^ 

^]^^ ^S. $X^]^, olei*V ^-f<='11 ^^^^2] ^v^^ol ^o|;:^l7l 
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^V^o.^ %\%^^ T^^d^ S^^-§- Jl^o] ^7]-^>^ 

^o] ^'=>-\t\, <^1^^ o]-Dlii^A> A-^<g 

^'y;^l<Hl <^1-§-*M ^ $iq-(Kyte. J. et al . J 

Mol. Biol. 1982. vol.157, pp. 105-132, Hopp, T.P. et al. Proc. Nat. Acad. 
Sci. USA. 1981, vol. 78(6), pp. 3824-3828 ) . 

^ ^^^1 ttf^ ^S^*-^^ S^^-§- ^^-^^5^ ^o]^l^ ^o>c^ 

Xii^(Cr eight on. Proteins: Structures and Molecular Principles. W.H. 
Freeman and Co., NY 1983). ifla^<y o]s.^ tt^i^fe- 

o].u|;^lD> 6n^ gc^ ^^1- -^^^^ c^.]^ p_Moc T-BOC 2!-^^ o] 

^^^^■(Chemical Approaches to the Synthesis of Peptides and Proteins. 
Williams et al.. Eds.. CRC Press. Boca Raton Florida, 1997; A Practical 
Approach. Atherton & Sheppard, Eds.. IRL Press, Oxford, England. 1989). 

^ «oi-^^ ^ ^"^^ ^<^i^i» ^^§1-^ 

DNA -^ll-i: if-t!"^. oje^^ dNA ^i^^ o)>^S^ 

S^^l-^ DNA ^, ^^1 #S3€<^l(site- 

directed mutagenesis )<^1 fi^Sfl 3^^^Hl-\i<H] tfltl- ^^'Hl cfltl: 

3^0.^ ^^-^l^^S.^, DNA Ai<l# ^^l^T=f. 
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3.^^ (degeneracy), o\'o\'^-^o\ i7|) o]>^o^ S^<Hl 

^^^-^ DNA >H*1<^1 c>]*^ -S.^ ^ ^^s^ i^^oil 

^ ^^ofl 4^ ^Hfl^ S^5>^ DNA ^i^^ ^i^^ 

^:»fl*]-^ ^-f. ^o]:^!^ ^^4^7]. 

^^^jcoi ;go.^ ^tiV^o.^ DNA ^i<Sol A]^ ^^^>^ yAo\ o>u|ef 

*=>>^5^ ^ito] A>^s)^ ^ol 7>^ B]-^:sj§>t:f. 

ol^Tll DNA ■A-1<S^ o] DNA ^i<i<Hl ^^7>^§>7il 

<?^^^«H(operatively linked) DNA ^i^s^ ^i^s^f^ se^ zz. 

^i*! (express ion control sequence)^ iE^-s]-^. ^B^o]] 
20 -a-'a-^l^li. ol^^E] ^1)2:^ ^ElS. ^^-1- ^^^^ 

^^^^Al^lr^, A^A^^ ^^€^^1 SE^ ^^7l DNA ^■I'iol 

^i'M'^l ^^2io.^ S^^^-§- ^«Ji^^ ^ol^l* 

^^^^S ^ ■gr^V^m'Hs] DNA ^;^>-i- -B-g-tl- ^iEl7]- 

^>A]o^ ^7fl« ^#1- ^ ^al^J-c^o): iEt}- "^^112:^ 
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^B\6\] ^^£1<H ^-^^ DNA ^;^>1- ^^4. ^112:^ 

^B]^ ^ 7l)Sl 7>5I^ ^ ZIfil ^<a^ ol^o^ j)NA7l- ^1^^^ ^ 

^^*j^>fe ^ ;5)-:^7].^^].^l -^l-^Slololrnl. ^Vcf_ 

«>^^1*]-7)1^ ^ tflig- -R-^^>» 4^ TJ>?1 ^ 

^ll'^l^ (replication)* ^o] s^*>al Si-^ ^}^^ ^B] xfloj] i^s^Tll 

(expression control sequence)" ■& ^ tt}-^ ^<*1^^ ^^<=>\] 

^ol^l* ^^5^1-^ t^-t]: Ail'Hl (native) ^ 2fl^(foreign)<a ^ 

^el^Hl^^ A^^, 5.S^El-ol = (propeptide) H-SS-B] , oi^a-^ 

(enhancer) ^^H^ (upstream) >H<g^ ^jzi^ ^B^-ojc ^ 

a ^-^^ -§-<H "^^7>^*l-7ll '?^^^(operably linked)" ^ ^ 

20 A-^^O] C^.^ ^A]. A^^iJ. 7]^^ ^T^lS. Wfl^m 

^^>(<^1^ €A> ^«-n^)7> A-1<i0ll O.;^;^^ 

^A-l<g(pre-sequence) ^a] 1=1 ( leader )7l- a^^^ 

25 ^om. ^S.S.E^7> >^i^^ ^A>1. H Ai^o]] ^:E.7].^§>7fl 

^'^ICf. Hl:e.# ^^17> 3.^ Ai<go^ sl]^-ol 7>^*}- ^^lofl 

"^*7^^^]-7^) ^ DNA A-l^o] ^^^151-^. SE«1- ^w] Eici^i 
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(enhancer)^ ^^7]- ^cf. o]!- a-^^o^ o^^o. 

Jl^ ^^<HlAi e}-ol7ilol>{a(^:i)«:>1] ^^^cf. zialtl- ^^7> 

5 (oligonucleotide adaptor) S.-^ ^7H(linker)i ''•V-S-tt^-. 

^^s.^ ^^slfe <^W^1^ SV40. -a-^^«H&l^, 

ol-c11iiW>o]&|x^x, ci].x:-ilt_o^^ ti>ol&|d^(adeno-associated virus). 

A>-g--t ^ ^B^^lfe pET. pRSET, pBluescript, pGE)(2T. 

pUC^jB], pBR322, pMB9 ^ ^l^s^ ^o] 0]. ^ej-ojoflA^ -B-sfl^ 

M]^^^ RP4fi1- ^o] ^rf 5}-^ #Bl-in]^, 

XgtlO^ Agtll, NM989^ Tifl-f t]-o^^ s^^] ^cf (phage lambda) 

15 -R-S.;^!^ ^ ^^1 DNA ^. M134 ^^l-^H-^d ^•a7>^^ DNA 

5E|.^lsq. 7lBf cf^ DNA 3^^171- 5.^€t:f. Jl2. /Hl^ofl -R-^t!: 

^Bl^ 2p ^ ZL$] -a-S^lolcf. Afl^ol] -H-g-t!: ^Ei^ pVL 

941<>lt:f . 

^ ^Tgofl ttl-s. cftf^^ ^T^^l-^ DNA Ai*S* ^^^1^171 

^H'i'Hlfe ^^t}- ««|Bl^ -B-^;^>^ 

SV40 SE^ o>i:-lli^i3l.o]s^:±io^ ^7] ^ ^7] S.S.3.^^m:. lac ^l^^J, trp 
^]^^. TAC SEfe TOC '^^l^^^, T3 ^ T7 H.S.JE.B11-, 3x[:^] ^zJ^s] 

olll- ^O] Pho5, JlS. «^2}-iiI«fl ^1^%^^ H^SE^ 

^ ^^ 4S. SE^ ^tl] y^l^L ol^-oj Hl-ols^^o^ -H-^Tif^ ^^-i: 
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5:^^>^ ^^S. "^B^^ ^^^^f ^£o^ 7]^ A-^<i. ^ o]s.o:] 

^^o] i^^T^l-. T7 RNA #B^Dllei-«^V^l ^^S-B] <D10^ o] . #e|-oloiiA-l 

5 ^ 5E x:|-^ ^^a* ^^^^>i=1-. ^ ^^^^ ^^^^ ^^1^11- S^^l-^ 

(SF9)5^- ^-flS, CHO ^ ^>-fi ^# ^^li. COS 1, COS 7, 

10 BSC 1, BSC 40 ^ BUT 10^ <i>5.e|7']- ^^<=>] ^S.. 2:2] a)) oj:^ oi;^ 

M]3L ^ ^-fliL^ol 3L^^4. «>^^^ ^I^^H^ o]. ^s^-o] ^ 

yj-^eli: ^^^^^ -j^^jj^ ^l5£#oi 

^^^^ ^ ^^^^^ Davis et al.. Basic Methods in 
15 Molecular Biology, 1986 ^ Sambrook et al., Basic Methods in Molecular 
Biology. 19895!} 7]^^o\ ^-^ x]^a-1oi1 7]#^ ^^^ofl o\^a^ ^a]^ 

^1=1-. ^ ^^^1 tcf-^- ^<^1^1* S^*>^ DNA ^^il* i^e>^ 

SSi^m^-ll w>^^?]: <=^1# ^# 

ol S. ^^^^(calcium phosphate transfection) , DEAE-^^^iB?!: Dfl7fl 
20 ^^^^(DEAE-dextran mediated transfection), <*l^(transvection) , 
T^l'Hl^ 'a (micro inject ion). ^1^-^fl7ll ^ ^^^(cationic lipid- 

mediated transfection), ^7l:^^(electroporat ion) , ^^S.SJ(transduction) , 
^^2fl^ ^T^Cscrape loading). ^^^^ S.^ (bal 1 istic introduction) 
infect ion) 5L^t!-4. 
25- #€- ^^st^ >H1<^1 ^ DNA-'««^t* ^^*>fet-ll 

16 



9i<HM-^l ^B.-!. A-]<i ^ ^oi]A^ 

5 c^l* ^J-'^^^l ^>5^21 at!" JIB^S]c>^o>D]- sl-cf A-^^^ 

'H't^ ^1^^ 3:^7>^^j ^ ^ ^t^^ DNA >H^4^ ^, ^§1 

10 o]^^ ^wl #e|^El.olJB» #w>=7l] l-^(folding)^ 

"s-n, ^Jl ti)i<y= ^B]^ ^#eiiiBfo]^ A-i^cfl o^gflA-^ 

tflfl-s ^Ji. ^oia #£^-^3 tifl<y=°l] ^«fl>«-i ti^cf^ ^ Sii^l-. nfl«a=^ 

20 ^^1^ s-T^^ American Type Culture Collection^ ^>^^ZL)«H1 

^ ^^^<H1 S^^-g- ^<^1^1^ '^'^P^l'H] ^^1^ 

25 ^5^^ ^ o;[4. oil* ^o]^ cj«4;g ^o]^]^ oj^A-^ 

o>4^1i?>, ^>a^s^, £^4, ^.:5lo. 

17 




^^). SDS-PAGE 3L^sH ."^^ofl ^^1^ -f-SflAi 

-g- <5l5l^ ^S^^^^ 2:^^-%- ^ol^lsf ^^Tfltj-al O.^ 

^-§-5]^ ^-fr^v^ n^n^ ^^^1-* ^i^ti-cf. ^ ^^^^1 trf^ 

s^^l-oi]A-i ^i^^^^ S^^-§- ^o]^]^ 

^ ab^^l-*^! >^l"g-5l^ ^^1^ ^11^1= ^^M^-] 

^ S^lofl ^ oj- ^ 

c^rclf]: ^^^"^ ^<=^€ ^ Sicf. tr^-ef a-^ , ^ ^x^^ 

S^^l-^ wl^^. <y:^. :^3il. 3];^-, ^^S. ^o^l ^ o;i^, 

-8-^', ^^-3^. ^j^l. «r^\ A-^«o^^ ^o.^ ^ oj^t^, 

^^ofl Af-g-^ -g-o^ "Hl^^" ^ jils>. ttlifl, 4^j-ifl, 

^^ifl. *^^^fl. 'a^i-iji. ig^ifl ^ ¥7i]^ifl ^A]- 

t!- 'y=^SAi. -M. ^x^o^ ^^^l*]-^ S^^l-^ til^^^ ^<^i- ^tb 
^-§-^^ -§-'5^0.^ y^]2.^ ^ 9X^. u}^^t}7]]^, -g-^-«(Hank' s 
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solution). ^7] -§-^(Ringer' s solution) •^^sf 
^o. ^o«^ A]-g.^ ^ oic^ >^^A^ (injection) ^^^^ 

^7]-Al^ ^ oj^ 7l^^ ^71-^ ^ #A^A^^o^ 
5 ^^tb -n-^^ ^^<2^(oily injection suspension)-^^. ^^1^^ 

4=7^ «y:o]^A^ a]:^!^ <^Hi^ l-sl^(polycat ionic amino polymers)^ 

A>-g-^ ^ olrf. <yo^^^ -^1^°-^^ ^^^1-^ -§-^£* ^7}X\f]jl 

^ «>^2j^ ^^m^ ^A>^ 

^^-^^^Ai ^A>^ ^l^lo^ ^Hfl<^ OJ4 o]5l^ ^^^^ 

^^^1 ^^^K'^^l. H-a 80) ^ «^2l-;5fl» A>-§.s:H ^ ^^Hl 

7l^<^l rt}-2l- ^1^11 ^ ojrl-. ^A>-a- ^^1^ ^^^^^ 

15 al^^a^ ^-S-Bl^ ^<J^;*11 -§-nll ^AV ^^-encc^l.. 

-S-i^ T=l^el>^-fl2l-<^l = * ith^l-c,^ ^>^^^<^1 

-6-S^lfil- ^l«c}-a-<^l ^Ml^^jo^ *l-§-5l^ €^ -2.<^('^1. *eltL-^ 3E^ 

3iii^>;^>-B-). ^4 p>:5}-7i-;^is. ^a> t^i^^hi 

Si^H S^^l-^ ^^BflB^^V -^^ -^fl- o^jzl-oll o^^ 

25 ^^^1 'fJ-AVl- ^<gAl5Jl rfl7ll #^€4. ^1# l-^a 

^^^Si<^] JL^ ^^^V*^ J1^5l-Al^ ^ Af-g-Ajofl 

^ ^^t^s] ^Mm^ £^^#5^1- ^^3l-o^ ^l-§-sl^ -8-cH "^l^*l-:5l 
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M-Efifl^ o^v^ fiioitb^^. ^ ^^3] ^^]^^ ^1^*1-;^ 

-fi-a^^ ^;^]-^ <a^. ^-§-^^. ^<^5^^, ^o^Ai^v. ^^;«flsi 

^ ^^l'L>. oj:_os f-^^)-^ 

5 0.01-1000 //g/kg/'a. itzf 4^^^^]- 711^ 0.1-500 /^g/kg/^, 7>^ 

wV^^^l-Tflfe- 1-100 us/kg/'U^ 

^'a=^<^l 'f'^:^!-^!?!! ^}^^ ^oM. ^ *^^^^1<^1 ^^^>fe EPO ^ 

TPO^ ^-f-^l^ <^Wel- ^^-2.^ <?It!- 

10 T^^^-b Sl'i.^(<^l, anemia in inflammatory bowel disease, Progressive 
Kidney Disease, anemia of renal failure, the anemia associated with HIV 
infection in zidovudine (AZT) treated patients, anemia associated with 
cancer chemotherapy, Huntington's disease (HD) , sickle cell anemia. Late > 
Hyporegenerative Anemia in Neonates with Rh Hemolytic Disease after in 

15 utero Exchange Transfusion)^ ^]-%-^ ^ SX"^. SEt!", ^^°\] 

€<^1€ G-CSF^ J:^^ ^ -g^ o]^ oj- ^^^ig 

^^]-==r^l^^ ^-y^ (pituitary dwarfism) ^ 4ic>l- ^-^-^ (paediatric 

chronic renal failure)-i: ^l^^l-fe-t^l ^ ^^1^, <^]<H1 

20 <>>M^. 

CNTF. EPO. FltSL. G-CSF. GM-CSF. GH, IL-2. IL-3. IL-4; IL-5, IL-6. IL- 
12p35. LPT, LIF, M-CSF. OSM, PL, SCF, TPO, IFN-a2A, IFN-a2B. IFN-p . 
25 IFN-y, IFN-Q). IFN-Toll t^t}c^ m.^^^ ^'d^'^^^l^r ^^^S. ^1$^ 

olE^sii^ ^oj^m ;^i^t!-^. 

^l^t]:4:(l) CNTFS] o].Dli^<^> *t ^5: : 1)^ 3^?^, 83^?^, 

20 



98^?^. 105«i^. 119«i5fl. 152»i^ SE^ 178^?^ 3|l^^e}.u]# ^fl^.^. 
^1^^ CNTF ^^]^]: (2) o>Ag^ epqo^ oj-uii^Ai. A-l<g(A^«gHi:5:: 2)^ 48^^. 
138^*8, 142«i^ £^ 148^1^ 5|]^«^e).ia^ ^^AS. ^l^t!: EPO ^o]^]; 

(3) <=>lr^m FltSL^I oHi^-a: '^i*i(>«--1^^^: 3)f^ 6«i3^. 15»i^. 81«i^, 
87«i^. 96^^ 5£^ 124«i^ i^H^'^el-^d* ^^jo^ ^l^t!: FltSL iS<^l^l; 

(4) ^>^S^ G-CSF^l oHi^AV Ai^(Ai<gHiJ:: 4)^. 13^^, 83«i^, 113^^, 
140^^. 144^1^ SEfe 160^^ ^^^S. ^l^tb G-CSF ^o]^]; 

(5) GM-CSF^l o>n]i^A]- a-^ <t (a-^ ^als:: 5)^ 47«1^, 103«i^, lOewl;??!!. 

119«i^ ^n^-aHl-^^ ^^^^S ^l^tb GM-CSF ^oj^l; (6) 
^>^fi^ GH^ ^Hic-a: Ai<^(A-1<ga]^: q)^ i^^^ 10«i^, 25«i^fl. 31^1^11, 
44^^. 54^^. 92^^. 97«i^. 139^^. 146^^, 166«i^ll . 176«i^ 
191^^ ^^^^ ^]^^ GH ^ol^l: (7) IFN-q2A^ 

6Hic<4- A-1^(A-1«g^J:: 7)^ 27^^, 36»i^, 38^^1, 43^^11. 471^^11, 
64^^, 67^^, 840]^, 1231^^11 ISl^i^^fl jfH^-^efid* ^^fl^.^ ^mtb 

IFN-a2A ^o]^]; (8) o]:^^^ IFN-a2B^ <='Mi^<a:. >H K-H J:: 8)^. 
27^^, 36^^, 38^^, 43^^, 47^^. 64^^. 67«i^, 84«a^11, 123^^11 
151«1^ 3Eil^^B^-vi^ ^^o.^ ^]^-^ IFN-d2B (9) <^>^5^ 

IFN-psl o>Dli^A> ^iK-^il^^: 9)# 8^1^11, 38«i^, 50^^, 67^^, 
70^^. 154«i^ ^l^-^sl-^i^ ^^^^S. ^l^tb IFN-p ^o]^l; 

(10) IFN-yS^ ol-pjicA]. Ai<t(>H<ttti:£: 10)^ 18^^^, 32^^. 55^*1). 

57^^, 60^^, 63«i^. 84«l*l|, 85«i^, 95«i^ SE^ 139^^ 
^^^S. IFN-Y^^l^l; (11) <=>\^m IFN-o)^ oMi^-y: 

^i^(^i'i^^: 11)# 27«i^l], 36«i^l, 38«1^. 65«1^11, 68^^, 124^^ Sfe- 
153«!^ BH^-yref^* ^^^S IFN-o) (12) 0)^5^ IFN-x^ 

o>p]ii>+ 'H^(^i"i^3:: 12)# 8^^. 39^^. 68«i^. 71«1^, 88^^, 
127«i^«l]. 156^^11. 157^^1. 159^^] S-b 183«1^ ^^^S. 
^l^tb IFN-T ^oj^fl; (13) o>^5g^ 11-20] ofDji^AV A-l<g(Aicgoi^: 13)^ 

42«l^ll, 44^^, 78^^. 103^^1, 117^^ 124«i^l] 5)l^^el-\d# 

21 




14)f^ 37^^. 61«i^. 107»i5<{|, 113«i5fl SE^ 133^^ ^'d^^'d^ ^^^^ 
IL-3 ^o]^); (15) o]:^j^ o>p]i:,A]- A-l^(Al^HiJ:: 15)^ 

33«i?^. 45«i^, 55«!^, 73«!^. S2^^ 112«i^ 3iil^<y:e)-ia^ ^^.^S. 

5 ^l^t!- IL-4 ^o]^]; (16) o]:A^^ <i>t.]i^^ 16)^ 

49^^, 69«i^. 96«i^ 103oi^ ^jj) ^ <a:e}-\i^ ^^.^S :^1:^^V IL-5 

^ol^l; (17) <i>A3^ o>PliL^ ^iK-H^^:^: 17)^ 73^^, 77^^, 

93«1^, 104«!^, 124^^5^. 169^^ 172^^ ^^-9.^ 

^]^^ IL-6 ^o]^]; (18) o>^5^ IL-12p35Sl o>pli^A> Al<g(A^^Bj:5:: ig)^ 

10 13^^11, 39«i^. 82«1^. 96«i^. 116wl^, 132^^11, 150^-5^. 166^^ SE^ 
180^^11 J^1^^5l-\d* ^^^S. ^l:§rt!- IL-12p35 ^o]^]; (19) o>aJ^ lPT^ 
oj-ulicA]. A-1^(Ai^^5:: iQ)^ 41^^ 92^^11 3i|l^^e}-id# ^^^S. 

^]^^ LPT ^oj^fl; (20) o>Aj^ LIF^ ^fT^Jlin^ ^iK^-l^^^: 20)^ 41«i^1), 
52«i3^1], 67«i^, 70^^11, 156^^ ISO^i^ll ^l^t}- 

15 LIF ^<^1:^1; (21) o>^5^ M-CSF^ oHi^-tl: ^^J^: 21)^ 35^^. 

37«l*ll, 54^^. 67«i^1|. 91«i^, 106«i^, 121«1^. 135^^, 143^^1], 
229^^, 255«l^ll, 311«i^, 439^3^, 466«i^ SE^ 485^^ 
^v^^^ ^l^tb M-CSF 1^0]^]; (22) o]:^^^ OSM^ <s1-Dli^'a: K^i l^^^ : 

22) ^ 56«i^1), 70«i^. 1601^1^, 169«1^. 176^^ SE^ 184»i^ s)l^<a:E)-\i^ 
20 ^^^S ^]^^ OSM ^o]^]; (23) <^1f^S^ PL^ ^MiL^ ^i^(^i*i^^: 

23) f^ 10^^, 31^*11, 44Sl^, 52«i^. 54^^. 92^^, 97^^. 146«i^11 , 
166^^11, 176^4 191^^1 ^l'd^s^e1-\i-ir ^^^S. ^1^^ PL ^o]^]; 
(24) c>>A^^ SCF^ c.>nlii>:> ^i<i(Ai<itti:2:: 24)^ 63«l^ll. 102al^l, 110«1^]. 
115^^11. 116^^, 119^^11, 126^^. 129«1^11. 158^^1), 199«i5fl, 205«i^]. 

25 207^^ SE^ 245^^ J^H^-yrSl-^i* ^^^S. ^1^^ SCF ^ (25) 

<=>M^ TPO^I c>D]v^A}. A-1^(A-1«gBjj:: 25)^ 46^^, 128^^. 131«i^, 

141«1^, ISe*^?^]!. 204«l^-ll, 240«1^] 5£^ 286«i^] ^l] ^<y:B.]-Td* 'ir^^S. 
^l^tb TPO ^ol^l. 




i=f€- ^^Efl^H, ^ ^^^^ ^1-71 DNA« 

119«1^, 152«i^ S£^ 178«i^ 3Jll^*y:e1-^^ ^1^^ CNTF ^^Ij^H^ 

S^^Vfe DNA: (2) EPO^ c.^ii-a- >H^(A-^^a]^: 2)^ 48^^. 

5 ISSid^, 142»i^ 148t!^ ^l^^S^-Td^ ^^o.^ ^l^tl- EPO ^<^1^1* 

S^s>^ DNA: (3) <^>^5^ FltSL^ <^>nli^A> A^^(A^<gHi:^; 3)^ e^^fl, 
15«i^. 81«1^, 87«1^. 96^^ 124^^ ^-^^S. 

FltSL ^01^1*. S^*>fe DNA; (4) o>A5^ G-CSF^ o>D]i^A> a-^ <^(a-1 
4)# 13«i^, 83^^11. 1131^^, 140«1^, 144«i^11 160«i^ 

10 ^^^S. Al^tl: G-CSF ^^^1-^ DNA; (5) o>^5^ GM-CSF^ <5l-i='l i^^^: 

Ai«i(Ai^HiJ:: 5)^ 47^^. 103^^. 106^^. 113^^ ££^ 119^^ 
J^l^-are^-Vl^ ^^^s. ^I^tt GM-CSF ^oj^ii- s^^Vfe dna; (6) 
GH^ ol-T^li^^ -H^C'H'i^^: 6)^ 1^^, 10^^, 25^^]. 31^^, , 
54^^. 92^^, 97«i^, 139«i^l]. 146«1^]]. 165«i^, 176^1^ 191^^ 

15 ^^^S. ^]^^ GH ^<^1^1* ^^^>^ DNA; (7) IFN- 

a2A2l o>Pli:iA]: a-^ <g(A-1 ^^Ji: 7)^ 27^^, 36^^, 38^^^, 43^^11. 
47«i^, 64^^, 67^^, 84^^, 123^^ JEfe 151^?<1 
i^^o.^ IFN-a2A €<^1^1» ^^^V^ DNA; (8) <^>^5^ IFN-a2B^ 

^MicAV ^i^(Ai^«i^: 8)^ 27^^. 36^^, 38^^11. 43«1^11. 47^^], 

20 64«i^. 67«i^l, 84^^. 123«i^ll 2.^ 151^^11 ill^'&2^-\i* ^^^^S. ^]^^ 
IFN-a2B S^^l-fe DNA; (9) o>>^5^ IFN-p ^ o>D]i^>y. 

^H^C'H^^:^: 9)^ 8«i^ll. 38»i^. 50«1^. 67«i^. 70^^. lll^^l] 
154«1^11 ^ll^te^-Vd* ^^^-^S ^]^^ IFN-13 ^^5>^ DNA; (10) 

IFN-Y^ <>>D|i^AV A^^(Ai^tti:£; 10)^ 18«1^. 32'd^. 55^^11. 

25 57«1^. 60«1.^. 63«i^ll. 84«1^11. 85«1^. 95«i?«(l 139^^ 3ijl^<^a}-ia-i- 

^^j2-^ p^]^^ IFN-y^<^1^1» S^s^ffe DNA; (11) «:>>>g^ IFN-q>^ 
ofr-lv^AV A-l^(A-l<gBl:£: 11)^ 27^^, 36^^. 38^^11. 65"]^. 68«l^l. 
124^?fl SE^ 153^7-1] 5l]^^el-\d-i- 'g-^o.S ^l^-tb IFN-a> ^oj^fl^ 




S^^>^ DNA; (12) IFN-T^ o>D]x^AV 12)^ . 

39^^. 68«i^. 71^^. 88^^, 127«i^, 156«1^. 157«i^, 159^^ SE^ 
183^^ ^^^S. ^l^tl- IFN-T ^<5l^l* ^^^Vfe DNA; (13) 

IL-2S1 o>clt>?+ A-^tCA-I^BiJ:: 13)^ 42«l?fl, U^^. 78^^, 
5 103«i^11, 117«1^ SE^ 124^4 ^'d'^^M^ 'i:^-^.^ ^]^^ IL-2 ^o]^]^ 
^^sf^ DNA: (14) lL-32\ >H^('H^^S: 14)^ 37«1^, 

61«i^. 107«i^. 113«i^ 5E^ 133^^ ^^^S. ^l^tb IL-3 

S^^m DNA; (15) <^\^m IL-4^ oV^li^-il: >H^(^i'i^s: 15)^ 
33«1^11. 45^1^11, 55^^. 73^4, 82^^ SE^ 112«i^l ^fU^^e^-Ta* ^^^.^ 
10 ^]^^ IL-4 ^^^V^ DNA; (16) IL-5^ <i>D]i^>J+ 

A-l^(A-^<twiJi: 16)^ 49«l5fl, 69^^. 96^^ 103^?^ ^^^2l-\d^ 

^^o.^ ^l^tt IL-5 ^^s}^ DNA; (17) <^M^ IL-6^ <sMt^ 

17)^ 73«1^. 77«i<5^11, 93«i^ll, 104«i^, 124«i^11 , 169«1^ 
SE^ 172^^ 3i]^<^e|-id# ^^^o_^ ^]^^ IL-6 ^ol^ll- 3^^!-^ DNA: 
15 (18) o>^S^ IL-12p35£:l oMi^<:}- ^i^(^i^^^: 18)^ 13^^, 39^^, 
82^^. 96^^. 116^^. 132^^11. 150^^. 166^^ 5Efe 180^*(| 

^^^S. ^]^^ IL-12p35 ^^1^1* S^*>^ DNA: (19) 
LPTS] ^fnli^A]- A^<g(A^^Hj:£: 19)^ 41«i^ll 92^5^11 ^fjl^-^el-^i^ 

^^o.^ ^1^^ LPT ^oj^li-^i^B]-^ DNA; (20) ^}^m LIF^ <^Hi^^ 
20 >|^(>|^^s: 20)^ 41«i^, 52^^, 67^1^, 70^*j]. 156^^«ll S.^ 180^^1 
3Jil^<y:5^.id* ^^^S. ^l^tb LIF ^oi^ii- ^xg^].^ DNA: (21) o>>g^ m- 
CSFSl oj-nji^A}- A-^<g(Ai<iHi:^: 21)^ SS^d^ll. 37«i^l. 54^1 ^41. 67^1^11. 
91«1^L 106^^11, 121^^11, 135^^1], 143^^, 229«i^ll, 255«i?fl. 311«i^fl. 
439^^]. 466^^11 SE^ 485^^ ^H^-^al-^i* ^^^S. ^l^tt M-CSF ^ojitfl^ 
•25 ^^^]-^ DNA: (22) <i>^S^ OSm >»>i *S(^i Ji: 22)^ 56«1^. 

70^^, 160^^., 169^^11. 176«i^ 184«i^ll 3fl]^<^e).id-i- 

^l^tl- OSM ^oj^l* DNA; (23) <^\^S^ PL^ o>d]t^a]- 

Ai<g(A-l^uiJ:: 23)^ 10^4. 3l«i9ll. 44^^, 52^^'11. 92«1^. 

24 



97^^, 146^ 166id^. 176^ 5fl 191«1^ ^l^^e}\d* ^^^^ 

^]^^ PL ^<^1^11- ^^^V^ DNA; (24) SCF^ oj-Dji^AV 

'H^C-HI^Si: 24)^ 63^^, 102^^, 110«i^, 1 15^ 116^=5*11. 119^*B . 
126«i^, 129«i^, 158^^, 199^^, 205^^, 207^^ 245^^ 
5 3Jll^<^el.ia* ^l^tb SCF ^^^l-fe DNA; ^ (25) o>^5^ 

TPO^ o>p]v^.^]- Ai^(A-^<g^:£: 25)^ 46^^, 128«i^. 131^^, 141^^, 
186^^, 204^^. 240^^ SE^ 286«1^ ^H^^ej-Vi^ ^^^^ ^l^tb TPO 
^<^1^1» ^^§>^ DNA. 

10 ^l-§-^i=f:(l) <^>^5^ CNTF^I ^Mi^^ l)^ S^d^. 83«i^. 

98^^, 105^^11. 119i?i^, 152^^ 178«i?4 ^fi^^ 

^]^^ CNTF ^^^^ DNA7> ^^c>^] ^^7}^^}p\] 

(2) o>;i|^ EPO^ o>r.li^A> a-^ <i(A-1 ^^Ji: 2)^ 48^^11. 138^^, 
142«i^1) 148«l5^1 ^l^*^2l-Td* ^^^5. ^1^^ EPO ^<^1^1* 

15 DNA7> ^E^oil 3|-^7].^^]..7fl oq|^^ ^11^^ aiEl; (3) FltSL^ 

<i>Plic<0: >H^(A-1<l«iJ:: 3)^ 6«l?fl. IS^i^^. 81^^, 87^^, 96^^11 Sfe 
124^^ 5|l^«^Bl-id# ^^o.^ ^]^^ FltSL ^ol^l* Si^^Vfe DNA71- ^Bjoll 
^^7>^S>711 7flS^ (4) o^Aj^ G-CSF^ <^>nli:,A> 

^iK^i^iid:^: 4)^ 13«i^, 83«l3q]. 113«1^11. 140«i^l , 144«i^ S:^ 

20 160^^ ^^o.^ ^l^ti: G-CSF ^o]^]^^^^].^ DNA7> ^^d\] 

^^7}^^7]] 9^^^ ^'flS^ (5) o>;.5^ GM-CSF^ 

>H^('H'i^:^: 5)^ 47^^11, 1031^^, 106^^, 113^^11 £^ 119«i^fl 

^]^^ GM-CSF ^<^l^fll- ^^§1-^ DNA7]- ^E-^oil 
^^7l-^^>7fl <?1^€ 7flS^ «J!Ei; (6) o>>i5^ GH^ oj-Djic-il- 

25 ^iKH'i^J:: 6)^ 10«i^ll. 25«1^1. 31-«1^1, 44«i^fl. 54^^, 92^^, 

97^^. 139^^], 146^^. 166«i^ll. 176«i^ SEfe 191«1^1 
^^©.s. ^l^tl- GH ^o]^]^ ^^3>^ DNA7> «J]Eioi] 2i.:^7].^§].^] 

(7) o>^5^ IFN-q2A^ oMi^A]. A-l<g(A-1^a1j:: 7)^ 




27«i^, 36^^, 38^^, 43^^, 47«i^, 64«1^, 67^^, 84«i^. 123^^ 
S£^ 151^^ ^^-5.5. ^]^^ IFN-Q2A ^o]^!!- S^*>^ 

DNA7> nB\d\] ^^7}^t}7\] 9^^^ ^^S:.^ ^E^: (8) IFN-a2BSl 

^HiL^ >H1('«-i1^:ii: 8)^ 27^9^, 36^^. 38«i^, 43«i«fl, 47^^^. 
5 64^^, 67^^, 84«i^, 123«i^ SEfe 151^^ ^^^S. ^1^^ 

IFN-a2B ^^^l^l-l- ^^^>^ DNA7> ^^7}^t}?\] <S^^ 

(9) <^>-*5^ IFN-p^ o>Dli^A> Ai«g(A-l<tHj:£: 9)^ g^^, 38«i^. 
50«i^, 67^^, 70^^, 111^^ 154«i^ ^^^S ^^l^tb 

IFN-p ^^*>^ DNA7> ^B\d\] ^^7Wt}7\] 9^^^ ns,^ 

10 ^Hi; (10) IFN-Y^ <^Hi^^ ^i'iC^i'l^^: 10)^ 18«i^, 32«1^, 

55«i^, 57«i-5ql, 60^^. 63^5^, 84«i^. 85«i^ , 95^^ 139^^ 
^^^^ ^]^^ IFN-Y^*=>1^1* S^^^l-fe DNA7> ^E^ofl 
^^7>^*>7fl "S^^ ^flS^ ^^1; (11) *='>^3^ IFN-co^l oVulic^-a: 

Ai^(A-l<g«iJ:: 11)^ 27«i^, 36^^11. 38^^L 65^^, 68^^, 124^^ 2.^ 

15 153^^11 3i)l^<a-e}-ia^ ^]^^ IFN-co ^c>l^ll- ^^*>^ DNA7> 

^^]^] 2}-^7]-^s>7fl <a^^ ^El; (12) IFN-T^ 

oHi^^y: A-1'g(A^«g^^: 12)^ 8^^, 39^^, 68«i^. 71^^, 88«i^. 
127^^11, 156^^11, 157«i^. 159^^ 2^ 183«i^11 5ill^<y:B^-\i^ '^^^S. 

^l^-tt IFN-T S^^Vfe DNA7> ^B\o\] zi^^y}^^}^] o^^^ ^flS^ 

20 ^€ (13) '^>^S^ IL-2S1 o>uli^A]- A-1<g(Ai<gBi^: 13)^ 42^1^)1, 

44«i^, 78«i*ll. 103^^, 117^^ 2^ 124«i^ ^^^S 
IL-2 ^^^l^Hl* S^sffe DNA71- ^E|ofl 3|-^7l-^*l-7fl >cflS^ 
^Ei; (14) <^>^J^ IL-3^ o>u]i^A]: ^(^i ^1^:^: 14)f^ 37«i^fl, 
61^^11, 107«i^, im^ll 133«i^1 5il^<y:si-\i^ ^^-os. ^]^^ IL-3 

25 ^<^1^1* ^^^>^ DNA7> ^B\d\] 3}-^7]-^5]-7ll ^11^^ (15) 

«^>^5^ IL-4S1 o>Dli^AV Al^(Ai«i«i^: 15)^ 33«i^. 45^^, 55^^. 
73«i^. 82«i^ 2^ 112«i^ 3F|]^<y:E}-\i^ ^^^S. ^]^^ IL-4 
^^erm DNA71- ^E^ol] ^:^7l.^^].7l] o^;^^ ^]]^^ bJIe^; (ig) o>>.J^ 
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IL-5S1 o>Dli^A> ^i^C^-ll^lJ:: 16)^ 49«1^, 69«i^. 96^?^ 103^^ 

^^^S. ^]^^ IL-5 ^^^>^ DNA7> 

^^71-^^1-711 91^^ 711^^ ^E-1; (17) c>\^8^ IL-6^ ofnli^^ 

Ai<t(Al<i^:£: 17)^^ 73^^, 77^^, 93^^, 104^^. 124^^, 169^^ 
5 172«i^ 3^1^*y:2l-\i* ^^^S. ^1^^ IL-6 ^<5l:*ll* S^^Vfe DNA71- 

^^6\] ^^7>^5r}7ll <^^^ ^e1; (IS) o>aJ^ IL-12p35^ 

o>Pli^^ ^H^C-H^^^: 18)^ 13«i^, 39«i^. 82«1^. 96«i^, 116^^, 
132»1^, 150«i^. 166«i^ afe 180^^ ^^d^^^M-^ ^H-^S ^l^tb IL- 

i2p35 ^oi^i# s^s^v^ DNA7> ^^7>^^>7ii 7112:^ 

10 ^Ei; (19) ol:^!^ LPT^ o>t3l}^xi. A-l<g(A^<g»iJ:: 19)^ 41«1^ SE^ 92«i^l| 
3)l^^Bl-\i^ ^^AS ^1^^ LPT ^ol^l^ S^^l-^ DNA71- ^lE^oil 
^-^7l-^S>7ll ^fl2i^ ^El; (20) <^>'^3^ LIF^l o>trli^Ai- 

Al<g(Al<g^J:: 20)^ 41^^. 52^^. 67^^11, 70«i^, 156^^ SEfe 180^^ 
J^l^^s1-\i# ^^±S. ^1^^ LIF ^^1^1# S^^>^ DNA7> ^E^oll 

15 ^^7l-^§MI 9^^^ 7l]s-^ «]El; (21) <^>^S^ M-CSF^ ^V^lii-t]: 

A-l<g(A-l^Bl:£: 21)^ 35^^, 37«i^. 54«1^. 67«1^, 91«i^, 106«1^. 
121^^, 135«i^, 143«1^, 229^^, 255^^, 311«i^ , 439«i^ , 466^^ 
SE^ 485«i^ 5il^^2l-\d* ^^^S. ^1^^ M-CSF ^c»1^1» S^^>^ DNA71- 
^^6\] :i}.^p}i^t}7]] <a^^ ^flS^ ^Bi; (22) c>>'^5^ OSM^ cl-Dli^A]- 

20 ^i<i(^i1^5:: 22)^ 56^^. 70^^. 160«i^ , 169«1^, 176«i^ IL^ 
184^^ i^l^'y:2l-\l-i- ^^-AS. OSM €^1^1» ^^^m DNA7> ^ El oil 

^^7l-^sl-7ll <^:^^ 7^S^^ ^El; (23) FL^ o>t.li^AV 

A-l«i(A-l^Hi3i: 23)^ lOid^, 31«i^fl. 44"!^, 52oi^11, 54^^, 92^^, 
97^^, 146^^11, 166'?!^, I76«i^ I9i«i^l 3ll^<y:2l-\i-i- ^^-2.5. 

25 ^l^tb PL ^ol^fl^ ^^el-^ DNA7> ^Elofl ^-g-7]-:^s:].7l] <Q^^ 7flS^ 

^El; (24) SCFSl o>Dli,>a- A-l<t(Al^Bi:£: 24)^ 63«i?fl. 102«1?»11. 

110^^, 115«i^, 116^ 119«i^. 126«i^. 129^^. 158«i^. 199«i9fl. 
205^^11, 207^^11 245^^ 2)]i^<^el-\£^ ^^o.^ ^]^^ SCF ^^l^l^ 
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s^^f^ DNA7> ^^7W^?]] ^m.^ ^ (25) 

o\^S^ TPO^ o>Dli^^ ^iK^il^Ji: 25)^ 46«1^. 128«i?^. 131^^, 
Ul^^fl, 186^^. 204^^, 240^^ SEfe 286^-5^1 3Jl]^<i-e|-\i^ ^fi^S. 
TPO ^^*>^ DNA71- ^B\6\] ^^7}^t}7\] c^^^ 7^S^^ 

5 

<^>^,5^ CNTF^ cHi^^ ^iK'^l'i^^: 1)^ 3^^, 83^^. 
98^^. 105«1^, 119«i^, 152«1^ -Sfe- 178^^ ^^l^'^rsl-^i* ^fl^S. 
^1:^^ CNTF ^ol^l^ S^t)-^ DNA71- tfjEjofl 3|-:^7]-^Br>7il <?!^^ ^fls^ 

10 ^Bi^ ^^^^ (2) EPO^l c^Hi^A]. 

HK^i^^S: 2)^ 48«1^. 138^^. 142^^ 148«i^ ^l^^eVVi* 

^1^^ EPO S^s^Vfe DNA7> ^ El 611 ^^7]-^§]-7l] <?i:i^ 

7fl2:^ ^EiS. ^^.^^ SE^ ^^4^; (3) <^>^3^ Flt3L^ 

o>Dl:r:AV A-l«g(A-:i<ga]^: 3)^ 6^ ^11, IS^i^ll, 81^^, 87«i^ll, 96«i^fl 

15 124«l^fi 5)l^<^e1-\d^ ^^^^^l^t-V FltSL ^<^l^ll- ^^^1-^ DM7} nB\c>\] 
^■^7>^^>7ll "3^^ ^fl^^ ^E]^ ^^M]3L] 
(4) ^ G-CSF^ <i1-r.li::AV 4)^ 13«1^, 83^^. 113^^, 

140«1^, 144«i^ 160«i3fl 3J|l^'a:ef\i^ ^^^S. ^]^^ G-CSF ^c>l^]# 

DM7} ^B\d\] :^^7}^^}p]] c^^^ ^flS^ ^EiS. ^^^^ 

20 SE^ (5) <5>^S^ GM-CSFSl <>>i3li^<0: ^i^(Ai<iHj^: 

5)^ 47«i^ll. 103^^11. 106«1^, 113«i^ ll9«i^ ^fl-^S 
^]^^ GM-CSF ^^l^l* ^^s>^ DNA7> ^E^ofl ^^7>^*>7|1 ^i^^ 7)12:^ 
^E^S. ^^^"^^ ^^4^; (6) <^>^|^ GH^ o>Dli::<:l: 

Ai<i(A-l<g»i^: 6)^ 10«i^11, 25«i>5^fl, 31«i^, 44«i^, 54«i^. 92«l3^11. 

25 97^^, 139^^, 146«1^, 166^^. 176^^ 191«1^ 3Fll^<a:e)-\a^ 

ig-^o.^ ^]^^ GH DNA71- ^^7}ig.s}p]] 

1^:^ ^Eis. ^^'^fl^L: (7) ^}^m IFN- 

a2A^ ol-njir^AV <M(a-1 <gHi^: 7)# 27^1^11, 36«1^, 38^^. 43«i^. 

28 




47«1^, 64«i^. 67^^. 84«1^, 123«i^ SE^ 151^^ 

^^^S. ^l^tb IFN-a2A ^^^>^ DNA7> ^^c;\] ^^7}^^-7\] 

9^^^ SE^ ^^^^^ ^^^]^; (8) o\^8^ 

IFN-a2BSl d>Dli^A}. Ai^CA^^ti]:^: 8)^ 27^^, 36^?^. 38^^, 43^^. 

5 47«i^, 64«1^. 67«1^. 84«i^, 123Si^ S£^ 151«1^ 5ll^'y:e}\i^ 

^^^^S. ^]^^ IFN-a2B ^o]^]^ S^s:>^ DNA7]- ^B\o\] :^^7}^^}7]] 

•a^^ 7flS^ ^B^S. ^^^^ SE^ ^^^115L; (9) o>Aj^ 

IFN-psl o>i3li^A}: A-1«t(A-1^^J:: 9)^ 8«i^, 38^*11. 50^^, 67^^. 
70^^11, 111^^ SEfe 154^^ JJll^^s1-\i^ ^^^S IFN-p 

.10 ^^§>^ DNA7> ^B\6\] ^^y}i=.^lp]] O^^^ HV^ ^E^^ ^^^^ 

5E^ ^^^-115.; (10) IFN-Y^ '^Mi^'i]: a-^ ^(a^ ^ajj^ : 

10)^ 18^n. 32^^. 55«i^, 57^^11, 60^^. 63^^11. 84^^. 85«i^, 
95^^ 139^^ 3^|]^^e^-\i^ ^^^S. IFN-y^«^1^1» ^^s:>^ 

DM?} ^B\o\] ^^7}^^^] 7]]^^ ^Ei^ ^^^^ S£^ 

15 ^^^i-'g^l ^^^fl^; (11) IFN-Q)^ o>nli^AV '«>i^(^i<l^^: 11)^ 

27^^. 36^^11, 38«i^. 65^^, 68^^, 124^^ JEfe 153^^ ^l^'^sl-^d^ 

^llS^ ^EiS. ^^^^ ^^M]^; (12) '^>^5^ IFN- 

o>Dl:i^Aj- A^<g(A^<gHl:ii: 12)^ 8^^h 391^^11, 68«1^1). 71^^, 88«i^, 
20 127«i^fl. 156id^. 157»!^, 159^^1) 183^^ ^H^^e-V^i^ ^^^S 

^l^tb IFN-T ^^^>^ DNA7> ^B\c;\] ^:^7>^*>7fl <ii^^ ^fl^:^ 

«]EiS. ^^^^ SE^ ^^^fli; (13) «>>^S^ IL-2^ 

o>uli^AV A-l^(A^<gtti5:: 13)^ 42«l^ll, 44«i^11, 78^^11, 103«1^, 117»i^fl 
2E^ 124^^11 =ll^<a:5l-\d^ ^l^tb IL-2 ^o]^]^ 3.^^}^ DNA7> 

(14) IL-3S1 o].pli^A> A-l«i(A^^Hi:^: 14)^ 37^^, 61^^, 

107«i^l1. 113«i^ SE^ 133«i^ ^I^tb IL-3 ^<:>1^1# 

DNA7> ^B\o\] o^^^ ^11^:^ tiJjE-^^ ^^^^ 
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15)^ 33^^. 45^^. 551^^, 73^ 5^], 82«i^ 112«i?fl 5ll^'^e}-\i^ 

^^'Hli; (16) IL-5^ 
5 <^Hi^>^ 16)^ 49«i^, 69«i^. 96«i^ 103«1^ 

5ll^<^5}\a-i: IL-5 ^o]^]!- ^T^sVfe DNA7I- ^B]o\] 

^^7}^^}7\] ^E-lS. ^^^^ ^^^'g^ ^^45L: 

(17) <^>^S^ o>Pli^A]. ^^^(A-l'g^J:: 17)^ 73^^. 77^^11. 93^^. 

104^^. 124^^. 169^^ 172«i^ 3fil^'&£l-\d^ ^^^S. IL-6 

^^^^ ^^^^^ ^^^-fli; (18) IL-12p35^ o>Dli^A}- 

18)^ 13«i^. 39«i^. 82«i^. 96«i^, 116^^, 132^^. 
150«i^. 166«i^ 180^^ ^^"^el-Vi^ ^]^^ IL-12p35 

15 ^^^^ 5E^ ^^^1]5L; (19) <:>1:A|^ LPT2] o>nlv^A). 

A-1<g(A-l^^^: 19)^ 41«i^ll 92«!^ ^l^^^refVl-i- "^^l^S. ^]^^ LPT 

^o]^]l- ^i^^V^ DNA7> ^Eloil ^^^7l-^e>7^1 o^^^ ;iflS^ ^E^s 
^^^^S- Hfe (20) <^>^5^ LIF^ o>nli^AV 

^iK^il^^: 20)^ 41^1^11, 52«i^11, 67«i^l1, 70«i^)] . ISG^^l^fl 180^1^11 

20 sfl^-are^-Vl* ^fl-^S. LIF S^sr>^ DNA71- ^B\6\] 

(21) ^>>^S^ M-CSF^l o>iD]i:,A> A-1^(A^«g^:£: 21)^ 35«i^, 37«i^, 54«!^, 
67«i^11. 91«i^, 106^^)1. 121«i^ll, 135«i^11, 143«i>5^fl , 229«i^l], 255«i'?^ll, 
311«i^, 439«i^, 466^^ 485«i^fl ^H^^Ej-vi* ^^^S ^l^tt M-CSF 

25 ^ol^l* S^^>^ DNA7> ^B\6\] ^^y].i=.t}7\] <^4^^ ^ElS. 
^^^^ ^^^'g^ (22) <:>>a3^ OSM^ o>nli^A]. 

^i^(^i*i^s': 22)^ 56^^. 70«i^1|. 160«i^. 169«i5^11. 176^^1] SL^ 
184«i^ 5i)^<^2^id^ ^^o.^ ^l^tb OSM DNA7> ^lEjo^] 
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(23) PL^ <^>t3li^>a- Ai<g(A-l<g^^: 23)^ 10^^, 31^^. U^^. 
52^^. 54«l?fl, 92^^. 97^^, 146«1^. 166^^. 176^^ SE^ 191»i^ 

^^^S. ^l^tl- PL S^*>^ DNA7> ^E^ofl 

(24) o}^§^ SCF^ c>>u]i^Ai. A^<S(A^<gBi^: 24)^ 63«1^, 102^^, 110^^1), 
115^^, 116^^, 119«i^. 126«i^. 129«1^, 158«i^, 199^^, 205^^, 
207«!*l] 245^^ 5ll^^2l-\d* ^^^S. SCF S^^Vfe 
DNA7]- ^E^oil 2j-:s.7>^*>7fl ^flS^ ^^^^ 

^^^fl^; ^ (25) o>a5^ tpo^ <^Hic^ ^i<i(^-1^»lJ:: 25)^ 

46«i^, 128«i^, 131^^, Ul^i^, 186»i^11, 204^^. 240«1^ 286«1^ 

^1^^ TPO s^5>^ DNA7> ^e^o^] 

^^7W^}7\] ^^^^ ^E^S. ^^^^ 5E^ ^^^^^ ^^^IX. 

a -^^^ 'y^Bfl^^i. ^ ^^^^ t}7] ^o]^l 

^lS«o^^-i: ^l^t!:^:(l) ^1^^ CNTF^ c.>n]i^A]. a] <g(A^ <goi^: 1)^ 3^^. 
83^^, 98^^11, 105^^5^, 119^^, 152«i^ SEfe 178«1^ 
^^^S. ^l^tb CNTF ^oj^ll- S^b:>^ DNA7> ^E1«H] ^:^7>^^]-7l] 
71)2:^ ^E-ls. ^^^^ ^^^-^^ ^^/flS:* tirot^>:n. ol 

^oj^jo^ (2) o>>iS^ EPO^ oV^li^^i a-^ ^(a-^ j:: 2)# 48^^, 

138^^, 142«i^ 148«1^ 5fl^^Hl-\i# ^1:^^ EPO ^o]^]^ 

s^^f^ DNA7> ^^7}^^}p\] <g^^ ^^n^:^ ^^^^ ^^^^ 

^^^^^^ n'=>^t}JL o] y]]oJ°^u.Ei ^V7] ^oj^fl^ 

^j^ls}^ ^;^)# >a-7l (3) o]:^^^ 

Flt3L^ oj-Dli^A]- A-l«g(Ai.t^j:: 3)f. 6^^. 15^^11. 81^^11. 87«i;^fl. 
96«i^ 124«i^ ^l^tb FltSL ^<^l^ll- 3^§>^ 

DNA7> ^E^ofl ^^7>^*]-7fl o^^^ ^112:^ ^^^^ lE^ 



^^^l^V^ i^t!- ^1-7] ^ol^l^ ;^l2:«o'-'^: (4) o>aj^ g-CSF^ 

^l-Dli^AV A-l<g(A^^«]:^: 4)^ 13^^11, SS^'^, 113^^, 140«]^. 144»i^ 
160tl^ 3iil^^B^-vll- ^^0.5. G_csF ^^^>^ DNA7> 

^a^m ^o^7] cftifl;^ ^ol^jo^ ^lS«o^^: (5) <^]:^5^ GM-CSF^ 

5)^ 47«i^, 103«i^. 106^^. 113^^ 119«1^ 
^l^*y:5l-\i* ^^^S. ^1^^ GM-CSF ^c,]^]!- ^Tg^>^ DNA71- 
^■i-7>^*>7ll 7^2^-^ ^E^S- ^^^^ 

i^*V 41-71 ^c>l^l^ ^lS«c}-^; (6) <^M^ GH^ o>Dli^A> 

A-1<l(A-l<g^:^: 6)^ 1^^, 10^^, 25^^. 31^^. 44«i^. 54«i^, 92«1?^. 
97^*1, 139^^11, 146^^, 166^^. 176^^11 SE^ 191«i^ 
^^^S. ^l^e-tb GH ^<^1^1» 3.^^}^ DNA7]- ^E^o^l 
15 ^flS^ «1B1S. SE^ ^^^i-'S^ till«y=^]-Jl o] 

^ol^l^^ ;til2,wj-i^; (7) o>A5^ IFN-a2A^ oVpli-A}. A-l^(A^<g^^: 7)^ 
27«i^, 36^^, 38^^, 43^^, 47«l3<(l. 64^1^. 67^^. 84«i^. 123^^ 
SE^ 1511^^ i^l^<t5l-\i* ^m^S. IFN-a2A ^c>l^l^ 3.^^}^ 

20 DNA71- ^iEl<Hl ^^7}^t}7\] 9^^^ ;?112:^ ^lE^S. ^^^^S: SE^ 

^J^l*>^ ^Tll* 3L-tt!- ^^7l cj-M^^ ^o];*i]o^ ;^ls«,^^; (8) <^>>S^ ifn- 

a2B^ c,>nlic^ ^i^C^il^S: 8)^ 27^^, 36«1^, 38«i^ll. 43«i'5^11, 
47id^. 64»1^, 67^^, 84^^11. 123«i^11 151«!^11 3Jll^<^el-icl* 

25 ^^^S. ^1^*}- IFN-a2B ^<^1^11- ^^3^1-^ DNA7> ^E-lcHl ^^7>^5l-7ll 
^fls^ ^« ^^^^ SE^ «ll*a=*V:n. o] 

«roi=#^-^B-l -^7] ^yfl^ ^oi^]^ ^i^m^ ^7ll# i^t!- ^7l 
^ol^lo^ ^lS«oi-'^; (9) c>l:A^^ IFN-psl o>pli^>^l- A-]^(Al^«i^: 9)f^ s^^ll, 
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38^^, 50^^, 67«i^, 70«i^, llial^ SE^ 154^^ ^l^'^al-^i* 
^^^S. ^I^tb IFN-13 ^o]^]^ S^5>^ DNA7> ^E.]o\] z^^yy^^y^] o^^^ 
tfljEl^ ^^^^ SE^ ^^45£« tirj=€rl-Jl o] 

5 ^l2:«o^^; (10) <^lr^S^ IFN" Y ^ o}^] i^A> A] <g (A-^ <i^:^ : 10)^ 

18^^, 32«i^. 55«1^. 57«i^. 60«i^. 63«i^l) . 84^5^1), 85«i^, 95«1^ 

139«i^ ^^o_s. ^1^^ IFN-Y^*^1^1* ^^^>^ DNA7}- 

^El<Hl 2|-:§.7>^^]-7ll THiSi^ ^B\S. ^^^^ 

10 ^Tfll- if-t!- ^o]^]o^ ^jS^J-'^; (11) 

o>Plv^A> A-]^(A:|<t«l:£: 11)^ 27^^^. 36^^. 38^^. 65^^, 68^^, 
124^^ 153^^ ^^^S. ^l^t!: IFN-o) ^^^l^* 

3.^t}^ DNA* S.^*]-^ :^flS^ ^ElS. ^^^^ 

15 ^7^11- -a-71 ^^l^l^ (12) <^>^5^ IFN-T^i 

o>T3]i^AV >H<g(A-l<^HiJ:: i2)# 8^^, 39^^, 68«i^; 71^^. 88«1^, 
127^^. 156^^11, 157^^. 159^^ Sfe 183^^11 

^1^^ IFN-T ^o]^]^ S^s->^ DNA7]- ^^7}^t}7]] <a^^ 7fls^ 

^IS^o^*^; (13) <^MJ^ IL-2^ <>1-Dl2xi>i A-l^(A-1<i^J:: 13)^ 42^^, , 
78^^, 103«i^11, 117^^ £^ 124«i^ 3ll^^e1-\a^ ^^.^S. ^l^tb IL-2 

25 ^<^1^1» ^^^ls>^ ^;^)* i^tl: ^^-71 ^ol^l^ ^l^lj-'S: (14) 

^iF^m IL-3^ oMir.AV 14)^ 37^^11, 61«l*l|, 107^^, 

113«i^ Sfe 133«i^ 3|l^«a-el-id^ ^^^S. ^m^V lL-3 ^<5l^1* 3^^}^ 

DNA7> ^Eioll ^^7}^^7]] -g^^ 7)]^^ ^E^S SE^ 
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^^)^>^ ^7^1» 3Lf-tl: ^a-^l ^o]^]^ ^l2:«o^^; (15) lL-42] 

A-1^(Ai^^J:: 15)^ 33«i^. 45«1?4|. 55«i^, 73^^. 82^^ SE^ 
112«i^ ^^^S. IL-4 ^<^1:^1€- 3^*>^ DNA7> ^B\d{] 

5 2)-^7>^*]-7fl oi^^ 7)]S-t ^^^^ ^^^^'g^ 

^7] (16) ^l^m IL-5^ oVpli^A]. 

'^^(^il^^: 16)f^ 49^^. 69^*11, 96^^ SE^ 103^^ ^^'^el-Vi* 

^^^S. ^]^^ IL-5 ^o]^!* S^sf^ DNA7]- ^E-lo]] ^:^7i-^^].7ii o^^^ 

10 T^Si^ ^lE.^^ ^^^^ 5E^ ^^^i-'g^ ^^A^lil- w]|<y=*>Jl o] 

^ol;^]c^ >n2:«c3-^; (17) IL-6^ ^VTJli^-a: A-1<g(Al^Hi^: 17)^ 

73«i^, 77«i^, 93«1^. 104^1^, 124^^. 169^^ 172^1^ 

^^J^S. ^]^^ IL-6 ^c>l^l# DNA71- ^^o\] 

15 ^^7]-^^l-7ll <i^^^ ^flS^ ^^^^ SEfe ^^^^'^^ 

^^1* ^7l ^ol^l^ (18) <^>^S^ IL-12p352l 

c^Hic-y- A-l<g(Ai^«i:£: i8)f^ 13^^11, 39^^11, 82^^. 96^^, 116^^, 
132«i^ll, 150«i^11. 166«1^11 SE^ 180«1^11 3J|]i^<^2l-id* ^fl-^S. ^]^^ IL- 
20 12p35 ^^*>^ DNA71- ^B\o\] ^^7}^^}7\] 9^^^ ASi^ 

^^^^ ^^^J-'S^ ^^-^-fli* tir<3=*>31 o] til]<y=l-S.^Bl >a-7] 

(19) <^>^J^ LPT^ A-l^(A-:|<ta]:^: 19)^ 41^^^^ 

92^^ 5fl^<a-sf\l-a: ^^^^S. ^l^tl- LPT ^^l^l^ 3.^^^ DNA7> «3]E-1ofl 
25 ^-&7>^s]-7fl <^^^ ^B\S. ^^^^ 5E^ ^^^^^ 

5E^t3: ^oM ^«J]^ (20) <^\^m IIFS] 

Ai«i(A^<gBl^: 20)^ 41«1^, 52^^. 67«i^, 70«i?fl. ISG'?!?^!) SE^ ISO^^fl 
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5ll^<^el-\i^ ^fl^S- ^1^*}- LIF ^ol^l* S^^>^ DNA7> ^B\d\] 
^^n3-^>7fl -a^^ ^^S. ^^^^ 

"^^Mr JL^tb ^^7] ^^^l^l^l (21) M-CSF51 ofcli^AV 

5 -H^C'^il^^: 21)^ 35wi^, 37«i^l]. 54«i^, 67«i^. 91^^11, 106«i^, 
121^^, 135«i^, 143»1^, 229«i^, 255«i3fl, 311»i^. 439»1^, 466«i^ 
485^^ 5|l^^Sl-id* ^^^S. M-CSF ^^l^l* S^s]-^ DHA7} 

^^'^] ^^7}^t}7\] 7^3i^ ^« ^^S. ^^^^ SEfe 

10 ^7^)1- ^-^^ ^^7] ^^1^1^ ^IS^J-*^; (22) o>^3^ OSM^ o].Dli^A> 

A-l^(A^^HiJ:: 22)^ 56^^, 70^^, 160^^. 169^^. 176^^ SE^ 
184«i^ 3ifl^^e|-ia* ^fl-2.S. ^l^tb OSM ^^l^ll- S^^>^ DM7} ^B\d\] 

15 i^tl: ^^7] ^oj^l^] ^l^yj-^; (23) <^\^S^ PL^ <iMi^^ 

A-1^(A-^«g^s: 23)^ 10^^, 3iai^, 44^^, 52^^, 54^^. 92^^. 
97«i^. 146^^. 166«i^, 176^^ 2.^ 191^^ J^ll^'yrel-Vi-i- ^fl-^S 
^l^tV PL ^o]^!^ S^3^>^ DNA7]- «llElofl 3|-:^7>^§]-7l] <a^^ ^flS^ 
"SlEiS ^^^^ 2^ ^^^'S^ ^^^ilil- till'a=^>31, o] tifl<y:-.^aEi >^j-7l 

20 ^<^1^1» ^el ^i^ls^l-^ i^^t ^7] ^ol^l^ 

^IS*?^-'^; (24) <^M^ SCF^ <i>i3li^'a: >«>i^(Ai^HiJ:: 24)# 63«i^, 102«i^, 
110^^. 115^^1), 116^^11. 119^^, 126^1^, 129^^, 158«1^11, 199«i^11, 

2051^^11. 207«1^11 2^ 245«i4 5ll^<y:e}\i^ ^^AS ^1^^ SCF ^^j^^]^ 

S^a^ffe DNA7> ^B\o\] ^^7}i=.^7\] ^fl3:^ ^« ^ ^ ^^^^ 

25 SE^ ^B-^^^V:!! «B*y=l-s^H-i ^7] ^o]^]^ 

^;*fl*l-^ ^nWr ^7l ^o]^]o] ^ (25) c)^^^ 

TPO^ ol-i^'li^'a- A-1<i(A^<gwl3:: 25)f^ 46«i^, 128^^11. 131«1^ . 141«i^, 
186«i^ll. 204^1^, 240«1^ 2^ 286«l5<1| ^ll'^'^e^-Hri^ ^^o.^ ^l^th TPO 
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^Ol^l* S^^V^ DNA7> ^B\c]] ^^7}^^?]] o^^^ tf] 

5 :*fl^t!:cl-:(l) <^>>^3^ CNTF^ oHi^Af a-^^Ca-^^^Ji: 1)^ , 83^^, 

98^^, 105^^11. 119«1^, 152^1^ 178«1^ 3ll^^Bl-\d# ^ll^^ 

CNTF ^o]^] .^ ^^1* 5Lf-*]-fe ^^1^^ 

(2) <^M^ EPOS] <i>fli^A> A^^CA-^^HiJi: 2)# A^^aj^: 20II 
71^11^ o>Dlic>a: A-1«g ^ 48^^. 138«3^. 142«i-5<ll SE^ 148«i-5^] 
10 ^fll^'&el-^i^ ^^l^S. ^l^^V EPO ^ o.^ ^^11- 

5£f-s:>^ Sl^^Mt: (3) <^>^5^ FltSL^ ^^Mi^-tV A-^«t(A-]^«iJ:: 3)^ 

6^^. 15^^, 81«i^. 87^^1. 96^^ £^ 124^^ 5J|l^«y:e)-\a-i- ^^o.^ 
^]^^ FltSL ^<^1^1 ^ ^Ml*]-^-^^ ^-§-=1^ ^^1* 5L^b:>^ ^^1^^ 
S^^-i-; (4) <^M5^ G-CSF21 o>D]i:,Ai. A^^(A-l<gHi:£: 4)^ m^^l). 83^^. 
15 113^^, 140^^11, 144«1^ 160^^11 ^l^^e^-\l^ ^^^S. ^l^th G-CSF 

^o]^] ^ ^;*ll^^o.^ ^-§-^^ ^^11- i^sV^ S^^l-; (5) 

GM-CSF^ 5)^ 47^^. 103^^11, 106^^, 

113«i^ 119^^11 5il^^e}\d* ^^^S. GM-CSF ^^l^l ^ 

oi:;^]*]-^^^. ^^-111- S.-^^^ (6) o]:A^^ GH^ 

20 6]-plv^Ai. A^^(A^^»i:§i: 6)^ l^n. 10«i^, 25^^. 31^^11. 44^^. 
54«1^. 92^*1]. 97«1^. 139«1^, 146^1^. 166^^^, 176^^ SE^ 191^^ 

^^«>^ Si^^^; (7) IFN-a2A^ ol-D]i^A]. A-l<g(A^<goJj:: 

7)^ 27^^11, 36«i^. 38«i^. 43«i^ll, 47«i^l], 64«i^. 67«i^. 84«i-5fl, 

25 123^^ 151^^ 3il^"y:el-\d* IFN-a2A ^o]^] ^ 

e^Ml^^-^^S. ^-§-51^ iEf-*}^ S^^l-: (8) <^>>S^ IFN- 

a2BSl o>nli^A]. A-^ <i(A-l <i«i J:: 8)# 27^^1). 36^^. 38^^11. 43«i^, 

47^^11. 64^^. 67«i^, 84^1 Tfl. 123«1^ 151«i-?^ ^il'd'^e^-^d* 
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i^v^o.^. ^l^^V IFN-a2B ^ ^i=^l«1-^^S. ^-g-s]^ 

2:^^!-: (9) <^>^5^ IFN-p^ oMii^ ^i^C^il^Ji: 9)# 8^5fl, 
38«l?fl. 50^^. 67«i^. 70^n, afe 154^?^ J^I^'^H^-Vd^ 

^^AS. ^l^t!: IFN-P €<^]^1 ^ ^t»]tl-^o.^ ^^1* S^s^V^ 

5 s^^i-; cio) ifn-y^ ^v^ii^^v ^iK^i^i^j:: io)# 

18«i^ll, 32^^, 55«i^, 57«1^. 60«i^, 63«1^. 84«i^ . 85«i^ll. 95»i^ 

^-§-5]^ ^^11- i^^>^ ^Ml^^ (11) <^>>^S^ IFN-o)^ o>Dli^A}. 

11)^ 27«1^. 36«i^ll. 38^^, 65^^, 68^^, 124^^ 
10 153«1^ ^l^'^s}\d^ ^^^S. ^l^t!" IFN-ffl ^ol^l ^ 

^■i-S]^ i^s:>^ S^^l-; (12) 0>^3^ IFN-t^ C.>D]i:,A]. 

^iK'^il^s: 12)^ 8«i^. 39«i^. 68^^, 71^^, 88^^. 127^^, 
156«i^, 157«i^, 159«i^ 183«i^ ssll'i'^el-ia-g- ^^^S. ^I^tb IFN- 

T ^ ^Ml^^-o^ ^-§-s)fe ^^11- i^^>^ (13) 

15 IL-2^ <:>>Dli^A]. A-l<g(x-l<gwi^: 13)^ 42^1^11, 44«i^, 78«i^1) . 

103^^11, 117«i^ 124«i^^ ^^A^ ^]^^ IL-2 ^<5l^l ^ 

^■%-^^ ^^11- ^;^m^ (14) <^}^m IL-3^ 

c>>nli^>a: A-1<i(A^<l«i^: 14)^ 37«i^, 61^^, 107«i^, 113«1^ 
133«i^ 5fl^^5l-\i-a: 'i-fl-^S. IL-3 ^o]^] ^ ^711*}-^ o.^ ^^^1^ 

20 i^^>^ (15) IL-4S1 o]-Dli^A> 

^iK^i*!^^: 15)^ 33«i^, 451^1^11. 55«1^, 73«i^ll, 82«i^ 112«i^ 
^^ll^'&ei-^i^ ^^O-S. ^mt!" IL-4 ^ol^l ^ ^;«fl«l-^o.5. ^-g-E]^ ^^1* 

(16) ^\^S^ IL-5^ oHi^^ ^i^KH^i^Jfe: 
16)^ 49^^, 69«i^11, 96^^ lE^ 103«i^l) ^s^ll ^^5}-\d^ ^^^^ 

25 IL-5 ^ol^l ^ ^;^ll^^o.^ ^^-§-51^ i^s^V^ 

(17) IL-6^ o>D]i:.A]- A^^(A-^^HJ:£: 17)^ 73^^, 77^^«1|. 93«1?^. 

104^^, 124^^, 169^^ SEfe 172«i9fl 4^'&2^\d# ^^.^S ^]^^ IL-6 
^ol^fl ^ ^-§-^^ i^^>fe ^M]^^ S-^^-i-: (18) 
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o^^m IL-12p35S] ofDl2^A> A-l^(A-1<goJ^: i8)^ 13^^, 39«1^. 82«i^. 
96«i^, 116ti^. 150«i5fl, 166^^ 180^^ ^l^-^sl-^i* 

^]^^ IL-12p35 ^o]m ^ ^-§-s)^ i^^>^ 

^1=^1*1-^ S^^l-: (19) <^\^m LPT21 oVuli^x). A^^CA-l^^:^: 19)^ 41^^ 
5 92«i^ 5^11^'y-e1-\d# ^^^S. LPT ^o]M] ^ 

^-§-51^ ^-^^1-; (20) LIF^ o>p]2^A]. 

>|^(Ai<i^Ji: 20)# 41^^11, 52^^, 67^^, 70^^. 156«i^ 180^^ 
5il^<a:2i-Vl* ^^-^S ^l^^t!: LIF ^ol^] ^ ^l-g-S)^ ^:^]« 

5.^*>fe ^^^1^^ S-^^l-; (21) o>'^3^ M-CSFS] oVnji^Ai. Al^(A-1<g»i^: 

10 21)^ 35^^. 37^^, 54^^. 67«i^, 91«i^, 106«i^, 121^1^ . 1351^^11, 
143«1^, 229«1^1), 255^^, 311^^1]. 439«i^. 466«i^ 485^^ 
^ll^'&el-Vi^ ^^^S. ^1^^ M-CSF ^o]^] ^ ^;s|l^^ o.^ ^-§-i^^ 
iE-^^Vfe- ^Ml^^ S^^l-; (22) OSm <^}^]h^^ ^HK^i^^^i: 22)^ 

56^^, 70^^. 160^^, 169^^. 176«i^l| SE^ 184^1^11 ssfl^^e^-ia*- 

15 ^^o.^ ^]^^ OSM ^c:>l^l ^ ^^s]^ 

01=;^]?}-^ (23) PL^ o}x2]}^x^ ^•l<g(>H1^:s:: 23)^ 10^^. 

31^^, 44^^, 52^^]), 54^^, 92^3^, 97^^, 146^^. 166«i^, 176^^ 
SEfe 191^^ ^^^e1-\d* ^^±S. ^]^^ PL ^ ^i=»l«v:^o.^ 

Sf-^>^ S^^l-; (24) o>^|^ SCF^ o>Dli^A]- 

20 ^iK^i^i^iJ:: 24)^ 63«1^, 102«1^, llO^^sfl, 115^^. 116«i^l|. 119«i^, 
126«i^, 129«i^, 158^^, 199^^1), 205^^. 207^^ 245«i^1| 

^^^S. ^]^^ SCF ^o]^] ^ «1-g-^^ 
^^^>^ Si^i^; ^ (25) <^M5^ TPO^ o>Dli^Ai- Ai^(A-:|<gBj^: 

25)^ 46«i^]1, 128^^11, 131«i^11, 141«i^l), 186«i^11. 204«i^ll. 240«i^ 

25 286«1^ 3ll^«a:^^-\d# ^^^S. ^l^tb TPO ^oj^l ^ ^^il^^o.^ «l-§-5l^ 

^^1^^^ 

ols>, ^Ajo^ioijA^^ TPO. EPO. G-CSF, GH» ^l-g-^H ^ ^^^l 
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5 7l-:5l;^Hl7fl ^o^A-l ;^>i^^ ^ol4. 

^AHl 1. c)^^^ TPO/EPO/G-CSF/GH# S^^>^ DNA^I 

10 

A. <^}^S^ TPO 

^T^'^l Bei-<il# -g-^(TRIzol reagent, USA) ^7}^}<^ 
^JL^ ^<^]7\] tb ^, ^^^^ ^^^^Knucleoprotein complex)7> ^^s] 

15 \#Jl 15^^ ^ ^l-o^l ^ ^. ^^ofl^i 2-3^:^ xi\ aV-g-A]^ 

t^-^, rc^]^^ 15.000rpra-2.^ 15^ €^^e1*>^^-. Afl^.^ 

1.5in£ ^7lZL 500 fd^ o]±s.S.^ "^^.-^-^r ^7>^0i^ ^1"^^^ 

70r<HlAi 30^ ^-S-^m 4r«^l>H IS.OOOrpm^S. 15^ 

€^^e^^>^^. ^o^#^* al^ 75% ^ jr) -ofl E^-^ (depc- 

20 ethanol)^ ^^}^] M]^^}J1 4'Co\]^^ 15,000rpm-^S 15^ -^^ ^^^^^^>5^c^.. 

^^^al, RNA* T^o]5i:|>5*i-3^]. ^^.^ 50;^^ ^^t^-. 

cDNA ^^^^ ^1-71 1.5ml #ti<Hl 2;zg mRNA^ Ifd 4:^JL c)E]30 

[oligo dT30 primer (lOuM). Promega, USAll- 70°C<^l^i 

25 7}-<itt ^ 2^^v ^^#ofl 200U 

^^'"•VJLdliCM-MLV reverse transcriptase (Promega, USA)], 10/d 5afl 
^-§-^^'-§-'2^ [react ion buffer 250mM Bh1^-«^1 o] ^j^K] «t (Tris-HCl). pH 8.3, 
375mM <§3}-^# (KCl), 15mM *g^n>zLvi]^ (MgCb), 50mM (DTT)]. Ifd 
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c)oflE]3i)[dNTP (A^ lOmMS^ Takara, Japan)]!- ^^]^^] [DEPC 

(Sigma. USA)]* 3^1- ^^^S. ^S.^ ^7}^ ^, 42°C^]^^ 

1^]^ ^•%-^]^ l^V cDNA» ^^^*>S^. 

>^V7H1A-1 <^o]^ cDNA* ^^^S. ^H, S.^o]^S.^ 'H^^^i: 

^^J:^ ^>^S] o>>g^ TPO» ^^s^l-^ DNA* >«fl^^l-5|i=]-. 

^^J[^ *?!^^-5-^ 3fd cDNA, 2U 2:|oflH-^ DNA ^^'°\^^][pfu DNA 

polymerase (Stratagene, USA)]. 10/d lOwfl ^-§-€-#-§-^ . 1% ^i- 
lOOdriton X-100), Img/m^ "^^^(BSA) , 3^ H.eFolri]i (lOuM), 3/^« 

10 ^^<=>]^2 (lOuM), 2/i<> . tqoiiBlsqCdNTP, ^l-z^- 10 mM)* ^Jl 3:^> ^^^^^ 
100;f«7V £lJ£^ ^ ^^1*1-^4. ^-§- 95'C<^]Ai 3^^ ^^sltb 

4^ 95.rofl>H 30^, 52*C«HlAi l^, 72X:<^^^ 1^ 303:^ 30^ ^-§-^1^1^. 
72X:c^]^^ 10^:?]: -n] ^-f-^l^i^ ^^JL^ <?!^^-§- ^1-^1 ^^tb ^* 
^^(blunt end)<^l ^l-^t:}. 

15 ^7] f^^Jliii -a^^-i- ^1-^ 0.8% <^}7}S.^ ^[agarose gel (BMA, 

USA)]<H1 ^7] ^, -W-*^^^ ^ ^ ^# 7lB.[Qiaex E gel extraction 

kit (Qiagen. .USA)]» <^]-§-^>*^ ^H]*>^^-. 15U EccMl (Takara, 

Japan)3]- IQU Not I (Takara, Japan), 3/i« IQafl «1:-S-^^^^* ^, 3^> 

30/i«7|- £]£^ ^7>t!: ^ 37°Co1lA-] 2^m ^^^l^^f. wV-g-l-* 

20 0.8% <i>7>^i ^oil ^7] ^-S-t!: ^, ^^^^ ^ € ^# ^IHS- 

A>^^ 5^g 3i)-i-^^H.^B ?flol6fl:i^(+) [pBluescript 
KSn(+) (Stratagene, USA)]* 15U EccRm lOU Not I , 3fd IQafl 
^^^^-i--^^* ^-Br ^. 3^> ^^^S. 30fd7} ^7Vtb ^ 37'C<=>\]^^ " 

25 2^]:?}: «]:-§-a1 ^4. ^Ir-g-l-^ 0.8% o>7>S.:i ^tofl ^7] <^f-t]: ^, ^<H^^ 

o]^7]] lOOng^l ^^l^tJLiiiS- ^-^Bl^ ^^jLdL 

'?!^^-§- 20ng* ^Jl 0.5U H]i DNA H] 7]-o>;5i] [T4 DNA ligase (Amersham, 
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USA)], Ifd. 10^ ^-§-^^^-§-'2^* "4^ ^ 3^} ^^^^ I0{d7\ ^7l-tb 
^ 16t: ^2:(water bath)^Mi 16^1^ ^-§-^1?^^, '=>>^5^ TPO« 

^^s:>^ DNA* ^flS^ ^l^^V^cf. tfl;g-$[£:. co/i ToplO 

(Invitrogen. USA)]* •i-S5f<^l ^(rubidium chloride)^-^^. ^s^^H 

5 ^fliCcompetent cell)* ^ ^1-7] ^fls^i- ^E^S. B^^^^^l^H 

^3l^^[ampicillin (Sigma. USA)]* 50ug/vd ^-R-tl: ^^1 ^€ ^^afl^KLB 
medium)^! H^§>Jl 37t:«>ll>H 16^1^ '^^^^ 
oj-5i)^^ol~ ^-B-^ ofl^l tifloj:6fl(LB broth) Sml^] ^^-^ ^ 

37t:^]^i 16Al:7]-:^ol: tirJ=^>Si=f. ^1 ^ ImC* ^^^e^ti ^«fl(alkaline 

10 lysis)^-^S. T3li^-^5fl5i1sllol>$l(plasmid mini-preparat ion)t!: ^ 

EcdRm- Not 1 ^S.^^^^ -B-T-* ^^^VS^V. 

B. <^>^5^ EPO» S^^>fe DNA^ :^]3i 

<^M^ EPO* S^^>^ DNA^ <^>^S^ TPO* ^^3^1-^ DNA» 

15 ^is^m ^'atl ^^Hl xHl^^>^c|-. 

#T^<H1'H niRNA* ^^^S. *>fe ^^>«>>-^^JL4i «?^4fl^-S--^^ 

^IS^ 1:^1- cDNA» ^^^S. ^Jl, B.^o]u]s.^ a-^^^JI 32ofl ^^§>^ 
He^olD^ lljTj. A-l<l«iJ: 33<^1 ^^^1-^ HB]-olD^ 12f- o]-g-§>^ 
^^^*^S A>^21 o>^5^ EPO* ^^^>^ DNA* ^IS^l-^t:]-. '^>7l 
20 ^^Jlrii <d^^-§- ^l-^^ltbJ:^ EcoRl4 BamHI S. ±^^]f]JL, 

^B] 5i)^^>ia:^B ?11oloil>,:f.(+) [pBluescript KSn(+) 
(Stratagene, USA)]^ EcoRI/BamHI ^^ofl -^-^^H 1-S.^*>5i4. ^^^^ [E. 
coli ToplO (Invitrogen, USA)]* ^w]^ #S.2}olc (rubidium chloride) 

'HI 3L( competent cell)* ^ ^^7] ^b1^" 

25 B^I^^-S^ItH <5l* tifl'a=§>S^. ^^tlr Ime* "snsi-^ 

^^flCalkaline lysis)^^S. l-efi!iPl= nlu|-H2l]3El efloj/l (plasmid mini- 
preparation)tl: ^ EccRlA BamHI^^ ^^^>^ -B-^* ^^5r>^cf. 
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C. o>>S^ G-CSF 

<=>M5^ G-CSF* ^^e)-^ DNA^ ^#t!- <^M5^ TPO» 3.^^-^ DNA* 

^^jLdb ^ifl«]:-§-6.^ ^IS^ 1 ^1- cDNA » ^^^S t}jL, ^^o]u]s,^ 
^^'^^S. 38 <H1 ^^^>^ ^s^o]T^ 21 si- Ai<gHj[^ 39 ofl ^i^5>^ Se^-oln^ 
22 * ol-g-s:]-^ ^^jLdli ^^?]:-S-^^ Al-^o^ o>Aji§ G-CSF * 
DNA* ^flSsrV^cf. #^JL4^ ^ifla}-§- -y-** Sma I 4 ^co^ i 

[pBluescript KSn(+) (Stratagene, USA)]^ Sma l/EcoR I ^^<^] ^*a^>c^ 
#S^^>Si:f. cfl;^-^ [E. coli ToplO (Invitrogen. USA)]* 
#^5l-ol ^(rubidium chloride)^-^^ ^^I^H competent cell)*.^€- 

«fl*y=l- 1 <&n2^-<?I ^«fl(alkaline lysis)^^.^ ^ef^^T^l^ pju]- 

^sfl5]Eflo].«£ (plasmid mini-preparation)t!: ^ Sma I ^ EcoR I ^^^><^ 

D. o\^m GH 

GH# S^^V^ DNA^ ^^t!: ^>^S^ TPO« ^"^^m DNA* 
^]^^]-^ 4-^^32]- ^«atl- ^^Hl n^^i- ^IS^V^c)-. 

<^>^5^ GH ATCC oflA^ ^*^J^>^4(ATCC No. 67097). A^<i# 
^7>*>7l ^«fl o] DNA * ^^^S. ^eFolD^ 35(^-1 "i Bis:: 46) s]- 
^^o]^ 36(T3)* o]^^c^ ^^^±. o^^nv^^ ^AjtV t:}^ o]^^e-^ 
^^tb 'libl-* ^^^^ SefojD^ syC^ita^j:: 47)37}. ^ej-ojo] 38(T3)* 

°l-§-^H ^^JLdl ^ifl ^AlsflAi ejci A-l«go] ^7>^ o]:>^^^ QH * 

3.^^^ DNA » ^HlS^f^cf. ^7] ^^Ji^ ^^^>-§- ^Vl-* ;:«llt!-J:i EcoR 

?l]ololl^:f-(+) [pBluescript KSn(+) (Stratagene, USA)]^! EcoR l/Hind III 

42 




WS.^^'^^. cfl^^ [£. coli ToplO (Invitrogen. USA)]# 
^ti]^ l-^e^-^^l ^(rubidium chloride)^^^ ^flSC competent 

cell)* ^ ^E]^ S^^^^^l?^ ^ll- tifl<y:^l-^i:q.. 

ol^:^El ^-H.^ Hfloj:^. 1 <^7l-e)-ol (alkaline lysis)^^.^ 

5 l-ef^D):^ T^lM-H5fl5Sleflo]^ (plasmid mini-preparation)*?: ^ EcoR I ^ 
Hind HIS. ^^^H -fr^* ^^^>o|i:f. 

^^1<^1 2. ^ ^^oil TPO/EPO/G-CSF/GH €<^1^1« S^*>^ DNA^ 

10 

A. TPO 

[F46V]. TP0-[F128V], TP0-[F131V] ^ TP0-[F141V] )« ;«nSBl-Sr|-. 
15 <K 1> 

o}^S% TPO ^ ^ ^^oil tc}-^ TPO ^o]^]!- DNA» ;*fl2:*]-^c-i] 









1 


ol'-S^ TPO 




5 * -CGGMTim^TOAGCTGACTGAATTG-S ' 


26 


2 




5 ' -mAGOmXXIATTCmCCCTTCCTGAG-S ' 


27 


3 


TP(>-[F46V] 




T3 




4 




5 ' -CCAAGCTAACGTCCACAGCAG-3 ' 


28 


5 


TPO-[F128V] 




T3 




6 




5 ' -GCTCAGGACGATGGCAT-3 ' 


29 


7 


TP0-[F131V] 




T3 




8 




5 • -GGTGTTGGACXXnt:AGGAAGATG-3 ' 


30 


9 


TP0-CF141V] 




T3 




10 




5 ' -CATCAGGACACGCACCrTTCC-3 ' 
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TP0-[F46V]/TPO-[F128V]/TPO-[F131V]/TPO-[F141V]» ^^^>^ DMA* 
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<>\^SM TPO* S'^^V^ DNA» ^^^S. a H s.^^^ 1^ 

S-el-oln^do pmole)s4- H5^-ol^<?I Ifd T3(10 pmole)* 7Mji 

^^i-J:4i ^^«}-^* ^^1^]-^^^. ^-§- 2.5U Ex TaqCTakara. Japan), 

Bid lOafl ^^^f^-8-'5fl. ImM <^^^>^M1#, 4jd t:^ ofl e:] ti] ( zv 2.5mM)# ^JL 
3^> 50/^7]- ^. 94r<Hl-H 3^:^ ^sltb ^--5- 94t:<HlAi 

30^, 60t:<^l>^i 302:, 72t:<^lAi 303:'5^ 30^ ^-§"^1^1^. 72X:<^]^^ 7^:^ ^^ 
^-§-^1^ ^ ^^Jl4i ^:5fl^-§- -a-*^ 0.8% <1V7>S->1 ^ofl ^7l ^. 

^lS^>^t:f. oj^Tll ^]7} =sfolo^^ H-ej-olD^oi 1^ Yrao 

pmole)* 7MJ1 cfA] 5lll-^>ia.^H JSlololl^i ^(+)oil m^^^ olr^S^ 
TPO* S^Br]-^ DMA* ^^^S. 2.5U Ex Taq (Takara, Japan), 5fd lOnfl 
^-§-^^'-§-'25], 4:fd T^<fflB|3l (z^- 2.5mM)» ^ZL 3:^1- ^^^^ 50/^7> 

94°C<H1>H 1^, 58°C<^]>H 1^, 72'C<^]Ai 1^ 30S\ aJr-g-A] 7] , 72r<HlAi 7^:^ 

<^7lA-l, ^ ^Tg6|] XPO €<^1^]* S^sr]-^ DNA^ ^tb 

ImM^ ^}^JL, cH^^ 60t:<HlAi TP()-[F46V]^ ^ 280bp, TPO- 

[F128V]fe- ^ .520bp, TP0-[F131V]^ ^ 530bp. TP0-[F141V]^ 560bpSl v\]7} 

isfolnl^ z^-zv TP0-[F46V]^ 4/^, TP0-[F128V]^ 2fd, TP0-[F131V]^ 2fd, 
TP0-[F141V]^ 2fd^ ^JL o]^^^ ^iE^ 58t:«^lAi ^3]- I062bp 

7>^^ te7V ^91^ ^ 9X9X^. atb <^7l ^-ii^.^ 

^7l ^^Jl4i -gifltil-i- ^^Sr 0.8% <>>7>S>i ^ofl ^7] <^:^^ 
^o:|ofl^ ^ ^ ^jE^ ol-§-*><^ 15U £coi?l4 lOU Notl. 

3fd lOtifl «l:-§-^^-§-'2^, 3ui 0.1% -^M^'S:-?-^* ^, 3^1- ^^^S. 
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30fd7} ^7}^ ^ 37t:<H]^i 2^1^V ^>^^]^i=f. ^-g-l-^ 0.8% 

(ligation)^>^4. ^l^;^] ^S^^ ^^b] ^oflA^ TP0-[F141V]1- 

5 ^^S]-^ DNA7> ^B\o\] ^^7}^^}7]] <^^^ ^^Sl^ ^Ei^ 
Tefficacin4^ ^^^iSi^ ^i=f^l^H ^^^^Hl KCCMCKorean Culture Center 
of Microorganisms)<Hl 2003\i 6€ 9'^^>^ 7l^wi:i: KCCM-10500-^S 

10 B. EPO ^ol^-ll 

EPO^ £i^l"?li4]<=fl 9X^ ^'d^'^^M^ ^^^S. ^ol^] 

(EP0-[F48V]. EP0-EF138V]. EP0-[F142V] ^ EP0-[F148V] )■!■ ^]Si^%t]., 

<K 2> 

15 <^>^J^ EPO ^ ^ ^^<H1 EPO ^^l^l* ^'S^V^ DM# ;*ll3:s:]-^i:^l 

<^l-§-^ =el-oH 









11 


'^^'^^^ EPO 




5 • -GGCGCGGAGATGGGGGT-3 ' 


32 


12 




5 • -TG(2€AT(nXJTCCCCTGTCCTG-3 ' 


33 


13 


EP0-[F48V] 




T3 




14 




5 ' ACAnMCTTTGGTGTCTGGGAC-3 ' 


34 


15 


EPO-[F138V] 




5 • -CrGrCCGCAAACTCTTCCGAG-3 ' 


35 


16 




T7 




17 


EPO-[F142V] 




5 ' -CGCAAACTCGTCCGAGTCTACT-3 ' 


36 


18 




T7 




19 


EP0-[F148V] 




5 ' -GAGTCTACTCCAATGTGGTGGG-3 ' 


37 


20 




T7 





^ ^'^«H1 n^€- EPO ^ol^l* ^^*>^ DNAfe TPO ^ol^l* 

^'S^}^ DNA^ ^^l^iuif^jjq- ^o^^ ^^yc]] ti^a}. ^^flSsV^c}-. EP0-[F48V]/EP0- 

45 



r 



[F138V]/EP0-[F142V]/ EP0-[F148V]* ^^sr]-^ DNA» ^]^^}7] ^sflA^ ^a]^] 
1^ B<^lAi <^o\^ ^^^^3.^3. n<=>M^ <^>>S^ EPO* 

-S^^V^ DNA-1- ^^-^^ S 2o)l s.;^^ 1^ H2folij1(io pmole)sf 

S.^o]u]o] ifji T3(10 pmole)* 71-^1^ ^^^Jl4i ^4fl«]-§-* ^^l^V^cf. 
ol^-^E^ A]^^ °fl7> ^2l-olo]s^- He^olo^o] X7(10 pmole)* 7}7]JL 

T=f^l 3)1-^^3 7l1c>l<Hl:±. 1-^^^ o>>^|^ EPO» ^^^>^ DNA* 

<^7lA-l, ^ ^tgofl rcj-e^- ^o]^ EPO ^xg^rV^ DNAS^ >fl2:» 

B>ZLvil^o^ ImMS <>i^^ ^£ 60°C<^l><^i EP0-[F48V]^ 300 

bp. EP0-[F138V]^ ^1= 550bp. EP0-[F142V]^ 550bp, EP0-[F148V]fe ^ 
550bp^ ol]7> ^<?1^ ^ 2%\ ^^jLdEi <^^^-§-<HlAi 

>^>^t!: ^17> =el-o]nl^ 23^2^ EPQ-[F48V]^ i^, EP0-[F138V]^ \uZ, EPO- 
[F142V]^ lid, EP0-LF148V] Ifii^ 58°C<^1'H 

^^tb ^4 580bp 7\^9\ tifl:^7> ^^£)oj^^ ^oi^ ^ ^Sici-. <g7l 

^^7] ^^JL^ ^^^-§- 0.8% ^1-7>S^ ^7l ^, 

^o:|<^:±i ^ ^ ^# 7lH» o]-g-§].c^ ^B]*1-ZL 15U fcoM^f lOU BamHI, 

2uJi ion ^-§-^^-§-^. SfjJL 0.1% -fl^'g:-?-'?!* ^, 3:^> 

30/^7> S|£S. ^7^^ ^ 37r<HlAi 2A1;?}- «]-§-Al^rf. ^^1-^ 0.8% 
o>7l-^^ ^7] ^, #<>1^^ ^ ^# 71 ^5^1^51 

142^- ?flo]ol]>i ^(+)o11 e^-olTflo]^ (ligation) 

^V^^. ol^Tll >^J>L>^ 7112:^ ^^ ^<H]a^ EP0-[F148V]» S^s>^ 

DNA7> ^^]c;\] ^^7}^^\y\] o^^^ ;^fl3.^ ^iBlfe Refficacin4S. 

'^^SlSiJl -f-cf^flihH ^^^*H1 KCCM(Korean Culture Center of 
Microorganisms)*^] 2003>d 6-S 9*a^>^ 7liJ-oiJ: KCCM-10501^ ^^7]-^^'^t\, 



46 




C. G-CSF ^ol^l 

G-CSF si ^fl^S ^l^tb ^ <^1^1 (G-CSF [F13V], G- 

CSF[F83V], G-CSF [Fl 13V] , G-CSF [F140V] , G-CSF [F144V] . G-CSF[F160V] )* 



<K 3> 

G-CSF ^ ^ ^^oll 4^ G-CSF ^<*1^11- S^^^ DNA * 









21 


"^^^ G-CSF 




5 ' -CCCCGGGACCATGGCTGGACCTGCCACCCAG-3 " 


38 


22 




5 " -CGAATTCGCTCAGGGCTGGGCAAGGAG-3 ' 


39 


23 


G-CSF-[F13V] 




IZ 




24 




5 • -ACTTGAGCAGGACGCTCT-3 ' 


40 


25 


G-CSF- [F83V] 




5 • -AGCGGCCTTGTCCrCTA-3 ' 


41 


26 




T3 




27 


G-CSF- [F113V] 




5 ' -GACGTTGCCACCACCAT-3 ' 


42 


28 




T3 




29 


G-CSF- [F140V] 




5 ' -GCCGTCGCCTCTGCTTT-3 ' 


43 


30 




T3 




31 


G-CSF- [F144V] 




5 ' -TCGCCTTCTGCTGTCCAG-3 ' 


44 


32 




T3 




33 


G-CSF- [F160V] 




5 ' -TCTGCAAGACGTCCTGG-3 ' 


45 


34 




T3 





10 ^ ^^^<H] 4^ G-CSF ^o]^!^ 3^sr>^ DNA ^ TPO ^o]^]^ 

S^^V^ DNA ^ ^I^^^J^I- ^'U^ ^i^M ^IS^V^cf. G-CSF- [F13VJ/G- 

CSF- [F83V] /G-CSF- [F113V] /G-CSF- [F140V] /G-CSF- [F144V] /G-CSF- [F160V] » 
s^^m DNA # 4^^}7] ^n^^ ^aHI 1 si C ofl^^ ^<H^ 3111-^^3.^:^ 
?11olofl-f^ ^(+)o\] o]:A|^ G-CSF* S^§>^ DNA» ^^^S. ^^7] S. 

15 3 <H] ^^j^ 1 fd HB}-o]r^(io pmole)sf ^B\ ^^\■o]^J]o] i ^ 73(10 pmole)* 
7\^]JL 1 %\ <g4j|ti}^^ -^AlsV^Cl-. olS«-E-1 ^1^^ xi\]7\ 
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^ej-ojcls^. ^^o]u\o] I Pit T7 no pmole)* 7V^lJl t^A] 

3illr^>i3.^B ?lloloil>h ^(+)d\] 1-^^^ o>'9^ G-CSF 1- S^*>^ DMA # 

^^y]^^, ^ ^^^^] ^^1^ G-CSF ^^^>^ DNA2^ :^]2i9 

T3>zit|l^sl ImM 5. t\3iZL, <H^^ 60t;<^l>H G-CSF-[F13V]^ ^ 

600bp, G-CSF- [F83V]^ 390bp. G-CSF- [FllSV]^ ^ SOObp, G-CSF- [F140V]^ 

200bp, G-CSF- [F144V]^ ^ 200bp, G-CSF- [F160V] ^ ^ 150bp ^ ^l7f 

10 1 fd ^Ji <H^^ SSr^l^i T^^^ 

640bp 7>^sl «^^7> ^ ^S^tq-. «7l 

^7l ^^jLi5^ ^^^-S- ^1-^ 0.8% <i>7>S^x ^oll ^^-^ ^, 

15 ^<H^^ ^ ^ ^# ol-g-^H ^el^>^ 15U Sma I ^ lOU £coi? I, 

3 10 «fl ^-S-^^-S-^, 3 /^e 0.1% -fl^^^^* ^, 3 
30 id7} ^7>tl: 37^^]^"] 2 ti}-§-^l^i=f. ^t-S-l"* 0.8% 

o}7}S.^ ^o]] ^7] ^^tb ^, ^^H-^^ ^ ^ ^# 7l:e^ ^el^}-^ 

20 (ligation)B:>5^c^-. ol^Tfl 7flS^ ^d\]A^ G-CSF- [F140V]» 

S^^^ DNA 7> ^E-lofl 2j.:g.7]-:^§>7]i <g:g^ 

Grefficacin4 S. ^-c^-jjji^jE ^qt^i-o^] KCCM(Korean Culture .Center 

of Microorganisms)*^! 2004 \i 5 -S 17 'Ut^S. 7]^^s. KCCM- 10571 M. 

25 

D. GH ^^]^ 

GHR ^ ^l^-^e+^d^ ^fl^S. ^1^^ ^o1^1(GH-[F44V], GH-[F97V] , 
GH-IF139V]. GH-LF146V]. GH-[F166V], GH-[F176V] )!- ^]^^<^x:]-. 
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<5. 4> 

^>^S^ GH ^ ^ ^^ofl Tt)-^ GH ^ol^l* 3^B:>fe DNA * ^I^ibtV^iHI oj-g-^ 









35 






5'-CTmGGCCTGCTCTGCCTXn€CTGGCTTCAA 
GAGGGCAGTG(XTTCCCMCCATrCCCTTATC-3 ' 


46 


36 




T3 




37 


<i>'^S^ GH 




5 • -GGAATTCATGGCTGCAGGCTCCCGGACGTCC 
CTGCTCCTGGaTrTGGCaXXTCTGCCT^ ' 


47 


38 




TO 
13 




39 


GH-CF44V] 




T7 




40 




5 ' -GGGGTTCTGCAGGACTGAATACTTC-3 ' 


48 


41 


GH-EF97V] 




T7 




42 




5 " -GGCTGTTGGCGACGATCCrG-3 ' 


49 


43 


GH-[F139V] 




T7 




44 




5 • -GTAGGTCTGCTTGACGATCTGCCCAG-S ' 


50 


45 


GH-[F146V] 




T7 




46 




5 • K;AGlTrGTGTCGACCniGCTGrAG-3 ' 


51 


47 


GH-LF166V] 




T7 




48 




5 ' -GTCCrTCCTGACGCAGTAGAGCAG-3 * 


52 


49 


GH-[F176V] 




T7 




50 




5 • -CGATGCGCAGGACTGTCTCGACCTTGTC-3 ' 
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^ ^i^oi] GH ^o];*)]^ ^^^>^ DNA ^ TPO 

S^^f^ DNA 3] ^<^^ ^^Hl >flS§>5!i=f. GH-[F44V]. GH- 



49 



[F97V], GH-[F139V]. GH-[F146V]. GH-[F166V]. GH-[F176V]1- ^^^>fe DNA » 

1-^^^ '>M% GH * S^sf^ DNA « ^^^^ 5. 4 oil 1 ;^ 

HB^-oHdO pinole)5^- ^B\ ^B\-o]u]o] I ^ X7(10 pmole)* ^M^l 1 ^> 
5 <Sifl^-§-^ ^^l^>Sl=}. ol^-^B^ =2f<^H^ 

5.2^-01 n^oi 1 ^ x3(io pmole)* 7>x1j1 rfA] ?flolofl>f; 

GH » S^*>^ DNA * ^^^S- 2 ^> ^^J:4i 

<^7lA-^, ^ yVT^ofl rr|.5]- ^o]^ qH i^^l^l* S^^V^ DNA ^ 
10 ^tb 1 ^> ^^Jl4i <^ifl«]:-i-<^lAi^ ^±.^^}7] 

p>zivil#^ ImM <>|^^ ^S. 60"C<^lAi GH-[F44V]fe 

130bp, GH-[F97V]^ 300bp, GH-[F139V]fe 420bp, GH-[F146V]fe 

450bp, GH-[F166V]^ 500bp, GH-[F176V]^ 530bp ^ ^l7l- se}-o-|D^§ 

15 ^ 1 ^Jl <H^^ ^S.^ 58X:'H1>H ^^t!: 650bp 7>^^ 

^:^7V ^01^ ^ o;^ojc^.. SEtl- ^7] Ai<t ^^o_^ %^\^ 

^o^7l ^^jLrii <^ifl^-f -t>#^ 0.8% c>7>^i ^oll ^7l <^^t]r ^, 
^<H^^ ^ ^ ^# ol-§-s:>o^ 15U £coi? I 4 lOU /^/iid 

20 III, z id 10 yfl ^-g-^f'-g-^-S , 3 uA 0.1% -fl^-yr-^-^* ^, 3 7\ 

^^^3. 30 M7> ^S.^ ^7>t}- ^ 37t:<^lAi 2 Al:?V ^V^Al^cf. aV-g-l-^ 
0.8% o>7]-^>i ^ofl ^7l ^, ^<^^^ ^ ^ ^# 7lH^ 

( ligation)*} 



25 



50 



A. TPO ^<5l^l 

35mm t^4^«^1 ^^b] >Ml5L* 1^^4=1^ 1.5X10^7115. 10% 

-fBflo}^^ (Fetal bovine serum)^ ^-rr^ t:]<^o]^ «11:^][DMEM medium (Gibco 
5 BRL, USA)]» ol-S-^V^ 5% ol^il^l^rdt, 37 "C tiflcyryioflA^ 18-24^1^ 
«rj=^>^i^. 12X5mm ^^°ll . ^^^V^^* ^-R-^H i^<Sol<g 

Hfl^l lOO/^ofl -^^Hl 2^ AoflA-l >fls^ TPO ^<^1^1» 3^^>^ DNA71- ^B\d\] 

f-H-§>:^1 cl<^io1<4i tifl^l lOO;^ofl eji^E^-T^ ^"^fldnvitrogen, USA) 

10 ^7>t}: -8-^* ^^tt ^ DNA-'^fol^ ^1^ -§-^ ^^^] ^-^j-i- ^*11 

45^ ^91 ^^^Hl^i «oi-^l*>S|cl-. SJ:A-1, 35nim "^^^^^ ^^^^ Vfdi 

-fEflo>^^^ ^-B-^M icl<^ol<^ yfl;^] 800/iC» ^7l-^>J[L, DNA-<y=ol^ 

^1^ -g-^ ^^^^1« 3:^i^7ll 5% 37'C a11<y:7HlAi 

15 5^]^ flB«y= ^ 20% -fEfloV^^^ ^-^tb i=1'§<>l'^ Hfl;^] inie^ 
^7>^>^4. T^f-^l 5% 37t: till1f7HlA-1 18-24^11!: vi^^^^ :f 

^^mi- -fHflof^s^^ -t^^V^l c^<3ol<i tifl^ls 2sl ^-Sr ^ 10% 

■T-^*>^^1- ^-n-tb yfl^l 2ui£ ^7>t!r ^ 5% ^l^sj-^ri, 37r 

ar<J=7HlA-l 72^]Zt «ll'a=^>5i^. 

20 

b. ELISA ol-g-^V TPO ^^^l^l^l *?)=-^^ 

<^A^ o^o]^ ^]^-^fl7ll 1}-^-^^ 
TPO ^<=>]^]^ %^^'^-^» ^"y^>7l ^t\-<^ J::ii ^^>^ (ELISA)* 

^^l^>5ii=l-. 96 -1 l-5fl<^lH [96 well plate (Falcon. USA)]^] JlB 91^- 
25 TPO 1-b:1#^^ ^^UGoat anti-human TPO Polyclonal antibody (R&D, 

USA)]» S^-g-^ (O.IM Sodium bicarbonate, [pH 9.6))* ^]-§-^><^ lOug/m^ol 

5] Til S]^s:H 100/^^1 ^^^M ^^'^l^i 1^1 ^> ^9} ^>-S-^mi^. ^■ll^-g-'S^ 

(0.1% s-?i-2o ^-^ i«ii ti'ti-^^-i-^).^^. 32] ^ #s.?j-§-^ (1% 
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5% ^V*^. 0.05% ^1- o>;^l.ol:c)^ 200;^ ^^'^I'H 

^^^^^C^^^^l^ ^l^-°fl7fl H^^^^ S.-^)^ 
s)^^<2fl(0.1% 0.05% :^€-20 1^3]] <el<J:]:^^-§-^)^S. 

5 <g^^^^ S)^s:>^Jl <=>^^^ cflS^^^ 25ngM ^flS^^ ^V^^ TPO 
(Calbiochem, USA)*, tfl^^o.^ H^^^^ils^H 

tifloj:^^ ^V-g-^H ^'a*}?!! sl^tb ^ ^^^Hl^i 1^1 ^ ^*?]: 

TPO [Biotinylated goat anti-human TPO antibody (R&D, USA)]* 

10 sl^^^* ^>-§-^V°^ 0.2ug/m£o] ^ o]^ 100u&^ ^^^>^ 

oilol^l<a:5Z] [Streptavidin-HRP (R&D. USA)]* 3^^-g-««o.^ 1:200 sj^tb 4^ 

15 microwell peroxidase substrate system (KPL, USA)]* <^l-§-*l-«^ ^-J^Aj^ljl, 
T3>ola^s.5|]o]E elDl [mi crop late reader (BIO-RAD Model 550) ]S s}-^ 
630nm<^1 ^^J^V^ ^-^» ^^^>5^4. 

c. ^]^^ ^S.^^ TPO ^ol^l^ "^^"^^ ^ ^^>^ 

20 SJt'H '^^'^l^ ^1^-°1l7fl «cJ-^-^^ >flS^ ^^^^e-^ll- 

jf Eflo> >117]§>7] ^[CHO-S-SFM II (Gibco BRL, 

USA)]<^1^^ n^^^ ^ tifl%t'2^# S.O} 0.20m^ -^^^1 '^>^^l-'=^ M]S. 

^1^7l#-i- ^l7lsr>ZL cut off7l- 30,000MW^ ^H^l €-[centr icon (Millipore, 
USA)]* ^>-§-*H 5% tiflE^-tHl3.^£tHl^^(p-mercaptoethanol) 

25 5^1) S-^ tt]3J|* ^7>t}- ^ 10^^ «:-^^^Bfl oil>::r:lofl:i- 

3Jllol^l (reduced SDS-PAGE)* ^^1^]-^^. ^^^J ^(Stacking gel)^ 3.5% 
o>3.^<^1-ul-o1:£ ^[acrylamide gel (0.5M Hs^^-^l] o]^]^! «i [pH 6.8), 0.4% 
ofl:±:tqoflr±i]]* AV-g-s:]-^ o.D^ ^ ^(running gel)-€- 10% o>3^o>d>o1c 
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• # 



^(1.5M HBliii-^l'^l^l'Kl'g pH 8.8, 0.4% <Hlii:l ofl^)^ ^V-g-^V^ 

^>*>l*>Si=f. €7l^^ol ^1;+ ^ 3_7]7} 0Afm9l ^fl^H^[Westran 

(PVDF transfermembrane, S&S)]<H1 350mAS. 2^1:^ ^7] ^o]a]^ji^ o] i^) 

25mM Bel:i-l92mM (pH 8.3)-20% ^l^€r* €-^-§-^-$-5. 

^ w>c>li2LE^^5flolBl= JLB. ^l^-^^e. TPO [biotinylated goat anti- 

human TPO antibody (R&D. USA)]* -§-^^S. 0.25/ig/mlo] S\7\] 

x^l^-g-oBo.^ 3^ ^-fl^^tlr ^ -^iH^EfalT^i-o^lo]^l<^3il [Streptavidin-HRP 
10 (serotec, USA)]» l-S-^J^^^S. laOQo] s\s.^ Si^^ 1^]:^ 

tiV-g-AlT'lJl /Hl^-§-^^S- 3s\ ^ i=l<^lc'l.«l >H:^^H2ll<^lH ^IH [DAB 

substrate kit (VECTOR LABORATORIES)]* >^>-§-^><^ ^1^ ^l-§-^oll §*>^ 
^^^^m ^lr5i^. ^1* 3ml ^7l-*V ^ ^^ofl^-l lO^^V ^VAflA]^i:f . 

ti>-§-Sl 3^> ^W^S. t}<^^^, S. 2a^] i^t^^^t^. 

15 £ 2a^l>^i ^ 'T- $X^.^}^ <^>^3^ TPO ^ ^^6\] rc}-^ iPO. 

^^.l^lfe ^'U^ ^;^>^(^ 55kD)-^5. Si 5^1:1-. 

£. 3a ^ <^>^5^ TPO ^ ^ ^^oii 14 s. ^o]^is.^o:| 

^l-tfl:2^o.^ i^E^-vfl jzsflHol^-. «^>^S^a] ^^<y:^ 7l^o.^ TP0-[F128V] 

^oj^joi-ol ^^:^£7> <^ 1.4 wfl ^Tfl 1^-^0.13^, TP0-[F46V] ^c,]^]^ 

20 20%. TP0-CF131V] ^ol^l ^ TP0-[F141V] €<5l^l^ 40%^ ^^^j£.7> 

B. EPO ^ol^l 

^A]<^1 2S^ B<H1>H ^^tV EPO S^^V^ DNA ^i^^ Sf-^>^ 

^""^tl- ^^>» ^*5*H ^l^§>^i=f. 

^o^7l ^^^^^11- tiflo^v*]. ELISA ^J-'^* ol-§-^}<^ EPO ^ol^l^ 

<^-¥-l- ^tls^VS^^, ^1^€ EPO ^ol^l^l ^^^oH^ ^ 
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S. 2boflAi «M- o;^^ n}st\. ^o] o>>^5^ EPOsf ^^fi] EPO ^©l^lfe 
a= ^^t!" ^^>^(%^ 45kD)^s 

S. 3b ^ ^l^S^ EPO ^ ^ ^^<H1 i4€- EPO ^ol^ll-^^ 
5 ^i-t]]^o.^ q-E)-'^ ZLBflH^^l^. ^>^5^^ ^^-^^ 7l^o.^ EPO 

[F48V] ^ol^l^ 1.4 tiflsl EP0-[F138V] ^c.]^]^ 12 «fl^ 

^^^S.^ :e.olfe EP0-CF142V] ^o]^] ^ EP0-[F148V] 

10 C. G-CSF ^o]^] 

€^H1 2^ Ml^i ^^tb G-CSF ^«>1^1# S^*>^ DMA 

B€^^^ «o^^:4 ^i^m ^^^M ^^^^^11- ^lss^>^4. 

^^7] ^^^^^1* tiflof^ ELISA «eJ-^* ^l-§-^H G-CSF ^oj^l^ 
15 ^^^>^-^^. ^^^^S G-CSF ^o];^^ ^ 

^^>^ ^^§>JI 3E 2c^l T4Bl-vfl$i4. 

£ 2c<^l^-1 ^ <^\^m G-CSFS^- ^ G-CSF 

^o]^]^ S.^ ^o^^ ^^1-^(^1= 50kD)-^S ^^^siojcf. 

S. 3c ^ G-CSF ^ ^ ^^ofl G-CSF €<^1^1#^^ 

20 ^«^:£* ^>tfl^o.^ q-Bj-^ HHfl^olr^. <^>^S^^ ^^-^^ ^^<?iT=* 
7l§o.^ G-CSF- [F13V], G-CSF- [F113V] ^ G-CSF- [F160V] ^<^]^1-^ 
^$0^ ^tifl^ ^-^^^S* ^^-5.^^. G-CSF-[F83V] ^olAll^ <^ 1.9 tifl 
^^^^:£7> ^SJrcf. aV^<^1, G-CSF-EF140V] ^^l^l^ <=>>^|^ ^^^^^^ 
^ 50%, G-CSF-[F144V] ^70%^ ^^^£7> ^SJ:^. 

25 

D. GH ^o]^] 

^^]^] 23] d«1lAi GH ^ol^li- ^Tg8>^ DNA ^il^ i^^V^ 
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HJ-^^ ^'atb ^^>* ^^^H ^^€^^1* ^12:^^0.1:^ oil- ufloJ^H GH 

5 ^^Hl 4. EPO/TPO/G-CSF/GH ^^^11- S^^>fe DNA^ 

A. EPO TPO T^-§-^l# S^*>fe DNA^ ^]2i 

EPO ^^l^fl SE^ TPO ^ol^l^ ^fltl: ^l^l-^^ 

^^^^>7l ^^Ai z^2q-o^ ^^^](ol^>, EPO TPO 
10 >flS^>S^fll. ^-§-^1^1 7l-=^Al7l ^^cHl A>^oi igGi Fc -^^^ 

7fls^ ^&|# ;^l2:*>^t:f. ^lltbJL^ EcoRI^ el^l 

A-I^SI sxg t!" H.Hl-oH(EPO ^-§-^1^ He}-oH 51. TPO 

T^-§-^l^ 53)5]- 3' ^^A^^jq. t^^^^*^ GKlgGl)^ 

tl^l^^ (hinge region: H)^ 5' ^i^l^ ^^^V^ ^B]>a^ 

15 >H^(EPO ^^^1^1 ^-f : HBl-oH 52. TPO S.^^]^ 54)* 

=el-oH* A>^*M ^^Jl:^i Sl^^-i--^^ EPO ^-§-^1 SEfe TPO 
^-§-^11- ^^^>^ DNA ^5^^^!-^^. 

DNA ^"^^S.*^ GIS] Fc ^^§>^ DNA tl" 

20 -B-£^>5^T:q-. o]M. ^^o.S. EPO ^-§-^1 SE^ IPO ^-§-:^1^ 5* 

S^*>^ ^-11* 5^-^ HBl-oH(EPO ^-§-^1^ ^-f: ^51-<^1^ 51, TPO 
^-g-^]^ H£)-o]r^ 53)sf igGl Fc-2] 3' 't^* S^^}^ He^-ojul 

(Se^-oln^ 55)^ A>.g-^ ^ifl^-i-* "a-^Ti^, ^>7l EPO 

TPO ^-§-^15]- IgGl Fc DNA ^]:^s] a-^^-S- J£^3:>^ DNA 2);;^ili-* 

25 ^^^l^cf. c>l» >Hlt!-3l^ EcoRI^ HindIII» ^l-g-^H ^^t!r^ ^^]'^-3 
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<S. 5> 



EPO ^-§-^1 ^ TPO ^-§-^1^ A3i^] ^B^-oji^l 





^Ji 








EPO 
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5 • -CGGMTTCATGGACCACCTCGGGGCG-3 ' 


54 


52 




5'-GCTCTAGACTAAGAGCAAGCCACATAGCTGGG-3 ' 


55 


TPO 


53 




5 ' -CCCAAGCTTATGGAGCTGACTGAATTGCTCCTC-3 ' 


56 


54 




5 ' KX5AATTCTTACXXnTCCTGAGACAGATrCTGG-3 ' 


57 


IgGl-R- 
Xbal 
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5 ■ -G(nCTAGAGCTCATTTACCCGGAGACAGGGAGAG-3 ' 
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B. G-CSF ^-§-^1 GH ^-§-^1* S^3r>^ DM^ 

5 G-CSF GH tfl^ ^^^-i- ^^i^>7l 

^€flA-1 z^-z^-^ ^^^](ol^]., G-CSF ^^^fl GH ^^^-11 )* >^1S^]-5^^t:-11 , 

;^lS^>^r}.. G-CSF ^-§-^1^ ^i^JL^ ^/^id III ^ e^cl ^11^ 

^^'^■%r S.^o]^(B^o]v>] 56)51- ;*il^jLiii EcoR I ^ ^-^^i^^ 

10 3' ^^^-11^ 5^-^ Hsfc,l^(^Hl-olt^ 57), GH ^-§-^1^ ^ItlrJL^ EcoRI ^ 

;^)ltbSL^ Spe I ^ ^<J=^^^<t4 3' ^^^-1^* S.^o]xi\(^^o]u] 59)^ 

<^1^^><=^ ^^Jl4i "a^flwl-^o.^ G-CSF ^ GH ^-§-^1^ 
(extracellular domain)^ ^]^^^t]., ^7] ^^jL^i 9!=Jfl^-§- G- 
15 CSF ^ ;^1^J:^ Hind Ills]- EcoR I ^sl-^l^lJl. SX^ ^5.^ 

^^.-1 3q^^:±i3.^H ?flo]oii>,:f.(+) [pBluescript KSn(+) (Stratagene, 
USA)]s] lU/EcoR I -^^<H1 -a-'^J^V*:^ #S.^*>^i:l-. GH ^ ^>7l ^^^-Jiiii 

ms."^ sllr^^;3.^H 7]|oloil^:f-(+) [pBluescript KSn(+) (Stratagene, 

20 USA)]^ EcoR I /Spe I -¥-^<Hl ^^'^^^l-o^ #S^^>^i^. 

DNA ♦ GKIgGD^l tl^l^^(hinge region: H)^ 5" 

A^^^ S^^>^ Ai*i (G-CSF ^-8-^1^ ^-f : ^el-o]!^ 60. 
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« 

• 



GH ^■%-^]^ ^el-o]^ 61)# ^s^o]t^2\. ^s\o]x3] 62 1- A>-g.sl-o^ 

<?!^^V-§--2.S ^\^^ IgGl Fc ;«11^*>^4. ^1 

^ItbJLdi (G-CSF 5^ - EcoR I ^ Xba I ±s\-^^7]lL, GH ^-f - 

Spe 1 ^ Xba 1 ^S. ^s^M^^ ±^^]f]JL 9X^ 
5 s]^^^3.^^ ^]o]d\]^:^(^) [pBIuescript KSn(+) (Stratagene, USA)]^ 
EcoR l/Xba I. Spe 1/Xba I ^^<^1 -^-IJ^H 1-S.^*>5I4. G-CSF 
^-§-^1 '^ili^-?-^ £coi? l/Xba I l-^^^ human IgGl Fc 

£coi? l/Xba I ^S. ^Sl-A]^ c^-^^ ligation ^l^^i G-CSF 
human human IgGl Fc ^^^1 DNA » ^lS^>5^i^. GH 

10 Spe l/Xba I ^S. ^i^^]^]JL, WS.^^ human IgGl Fc 

Spe ima I ^S. ligation ^l^^H GH human human 

IgGl Fc^^o] <^^^ DNA* /^flS^V^i^. o]!- G-CSF ^^^1^ Hind lll/Xba 
I * ^l-§-^>*^ ^^tl: ^ 31] ^1^-3 ^^^Blofl ^<?^^>o^ #S^^>^Ao1, GH 
^-§-^1^ EcoR \/Xba I * ol-g-^V*^ €^t!: ^ 3q^l<^-3 ^^^Eloi] ^oj^sVcx^ 

15 #5.^§>5!i=1-. 



<a 6> 

G-CSF ^ GH ^-§-^1^ HBl-olo^ A^<^ 













G-CSF =T^-g-^ 
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5 ■ -CCCAAGCTTATGGCTGGACCTGCCACCC-3 ' 


59 


57 




5 ' -GGAATTCGCAACAGAGaAGGCAGTTCCA-3 ' 


60 


GH 
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5 ' -CGGAATTCATGGATCTCTGGCAGCTG-3 ' 


61 


59 




5 • -GGACTAGTTTGGCTCATCTGAGGAAGTG-3 ' 


62 


IgGl-F-EcoR I 
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5 • -GGAATTCGCAGAGCaAAATCTTGTGACAAAACTC-S ' 


63 


IgGl-F-Spe I 


61 




5 '-GACTAGTGCAGAGCCCAAATCTTGTGA-3' 


64 


IgGl-R-Xbal 


62 




5 ' -GCrCTAGAGCTCATTTACCCGGAGACAGGGAGAG-3 " 
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20 ^^ic^i 5. ELisA* oi-i-^H ^ 
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A. TPO^l- TPO ^-§-^1 

H^^^^ <^1-§-^H ^^^^ ^-fliollA-i ^^^Aj^lZL olS.^Bl 

^>-§-*>5|T=f. 96-1 1-51] oil ^H^-ig (ant i -human Ig antibody)» 

S^^^CO.IM sodium bicarbonate. pH 9.6)* >^>-§-^l-<^ 10ug/ml«>l ^?\] 

sl^^V^cf. ^(well) ^ lOOul^ ^^^H 1^1 ^> ^>-§-^l^^. 

4^-§-ofl(o.i% Tween-20 ^-^ PBS)^^ Ss] ^^l^^^ ^ TPO ^^^17]- 

TPO ^<ii^m 1^1^ ^i-ai 3^1 

A-fl^tb ^ «1-ol-2LEli^5llo]El^ ^B^-TPO «J-^l(biotinylated anti-EPO antibody, 
R&D, USA)» ol-g-^]-<^ l-^m ^-S-^l^^. ^1l2^-§-^-^^ 3^ M]^^ ^ 

:iH^El-Blci-o)]ol^l<^5q ■%V^][Streptavidin-HRP antibody (serotec, USA)]* 

5£l^A]i:q.ol.;{fl tf.>::E5|]olH A^^^ [TMB microwell peroxidase substrate 
system (KPL, USA)]* ol-§-^>^ ^^Aj^lJl, uVols^S-B^jolje 2:|t:-^ 
[mi crop late reader (BIO-RAD Model 550 )S 655nm<^1 cfltt 

20 5. 4a<Hl>H ^ ^ «f5sf ^o] TP0-[F141V]7> 7]-^ 

?1^^* jyio^^jl o;^o.o^ TP0-[F131V]^ TPO jatf oi:;^ 

€^^* M-B^-iflojcf. 

B. EPO^ EPO ^-§-^1 

25 ^Al<^l 40)1 Ai tf[jBl# >^7l 7l^^ ^l^-^ll7fl H^i^-a 

"J-^* ^l-g-*>oi ^^E] ^ili<HlA-l «^^^>ji oj^y-E-l <^o^;^ ti^o^^* 

el^> = -^-§-^l ^^^^V^r-fl AV-g-^>^tq.. ELISAl- o]^t}c^ ^ 

EPO ^oj^l^q- EPO ^21-^* ^^i^}^ IJ-^^ 
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TP054 TPO ^-§-^1^^^ ^^^^}^ **a^>7ll ^^Sl^cf. 

£ Ah^]^^ <^ ^ ^ol EP0-[F148V]7> 7>^1- ^^1- 

ZL 4^ EP0-[F142V], <^>^5^ EPO ^^S. 

5 

C. G-CSF^q- G-CSF ^-§-:^l 

ol-§-^>^ ^^E] Ail3Lol]Ai ii-^^>:n. ol^y-E-l ^<>|^ afl^l=^^ 
21^V:E.-^-§-^1 ^^m^t^] A>^§>^i=f. ELISA* ol-g-^>o^ ^ 

10 ^^^1 G-CSF ^ol^lsf G-CSF ^-g-^l^a-^ ^^^f^ IJ-^^ 

^#tb TPOS^- TPO ^-§-^1:?>^ ^^i^>^ ^^>^ ^^srMl 

£ 4c<^l^i ^ ^ «>sf ^o] G-CSF- [F140V] 71-- 7>^V ^^i- 

^-2-1:^ ZL x:]-^ G-CSF-[F113V] , <=>1f^S^ G-CSF ^.2.^ 
15 M-Bflsdtcl-. G-CSF- [F144V] ^ G-CSF- [F160V]^ <^>'^3^ G-CSF M.^^ ^t;^ 

D. GH^cf GH ^^^1 

20 <^l-§-*H >Hli<Hl'H ^^^>^ ol^^TE] "S^H^ Hfl*3=<^# 

5]^V^-^^^1 ^sj-^^ A>-g-§].^i4. ELISA* ^]-%-^}^ ^ 

^^^^ GH ^o]^]s>\. GH €5^^* ^#*}- 

Tposf TPO ^-§-^i^>^ €21-^* ^^^>^ ^^>^ ^"^^yn 

25 £. 4d ^ ^ oi^ :y-o] GH-[F139V]7> 7>^J- 

ti<^^Jl 9X^^ ^ GH-LF176V], GH-[F166V]. GH ^^S. 
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A. TPO ^ol^l 

5 TP0-[F141V] TP0-[F131V]sf ^^]<^] 4<Hl^i TPO ^-§-^1^^ 

^V«>1* #^^>7l ^^V^ <Hl^3:)<a- [SPR (surface plasmon 
resonance)] ^^^>^^. '^l^s^'^: ^a]-^ 4.^^]_e|:?>jE. SE^ 

=^-§-^1-^1-^1 A>olo^ ^^V ^^^^ ^^^^\7] 2l^>^7> 

10 7MJ1 9X^^] ^]^^-^ 

^^■1 ^(sensor chip)^ 3£^oUdocking)t!- 4^^1 . 

n1>Hl-R-Ssq- ^<^1 ^^<2^^ *B^^«H =2l-<^l^J (priming)* 20-30% 
#S]^-fll-* ol-a.§].cx^ (normal i sing) Alflt:f. ii^ej-ol^l 

(normalising) -§-^-^^ ^fl^tb ^^l^-fl-^S.^ t:]-^] ^^-§-°no.^ 

15 ^fl^i=f. tt^-^^ IgG (ant i -human IgG ant i body )<>fl 7}^ ^ - -1-^ 
^^7] ^«flA-l oHlBJlo]B (pH4~6)Sl pH# H5]^^ 

Heflol^(preconcentration) ^-^Vl- ^a1s>j7, ^o] ^711- 
7}^l£^ ^711 # 71^ t:!-^, 10^ o]^d\] ZL^J^^>£^ tbi^. iM 

<^1^-ar<^]-^(ethanolamine)-2-^ M-^^l ^7ll- It^t^^^aIt'] Jl, TPO 

20 ^-§-^1* ^^-^^ IgG ^^(anti-human IgG antibody)^ ^^1" ^ 

SJS.^ ^ T^^, <^>^3^ TP0/TP0-[F141V]/TP0-[F131V]-1- *B^^^ 
TPO ^-§-^1^ ^^^^1^ ^. *S -§-^* ^V-g-^H TPO ^-§-^1^4 

^^tt 4^^^ TP01-* ^2]^l7i^^cf. 

S. 5a^ '^Ir^S^ TPO ^ TP0-[F141V]<H1 tfltb SPR M-b)-^ 

25 ^<^1t:^. -y^V^^S, 5^:?} = * ^^^Si-^ RU(resonance 

unit)7> fe*^^ ::! ^s^n^] 3.n^ ^* 

4^7] £T^oii '='>'^S^ TP07> lORU'^'^l til^A-lTP0-[F141V]^ 30RU, TPO- 

[F131V]^ 20RU» M-^iflSicf. TP0-[F141V]7]- TPO =t^-§-^1^1 cfl^fl'H 
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<^ 7> 

5 ^ ^'^<H1 4^ TPO i^ol^l^ TPO^ 





Ko„(M''s"')xlO' 


Kerf(S"')xlO*2 


KD(yM)=Koff/Ko„ 


Chi^ 


^^^^ 


'^M^ TPO 


2.42 


13.7 


5.66 


5.81 


1 


TP0-[F141V] 


12.8 


0.51 


0.04 


6.03 


141 



B. EPO ^<^1^1 

EP0-[F148V] EP0-[F142V]^ ^^1<^1 4<^]>^^ EPO ^^^l^^l 

^51-^^ ^^Kl* ^^^>7l flsl-o^ TPO €<^1^H1 tflt!- SPR ^'«>>i^- 

10 iJ-^-^S SPR ^Afl- ^^g>o|rf. 

£ 5b^ EPO EPO J^^^^^ 

EP0-[F148V]^ 40RUS, EP0-[F142V]^ 30RUS M-sfA-^ F148VS 
EPO ^<>1:^17> EPO T^^^]^ 7>^ Hi:]-^ 

15 ^el^^i^. 



<3L 8> 

^ aVx^ofl 4^ EPO <^M5^ EPO^ ^^^T^ 





Ko„(r^s"')xl0* 


K„ff(S"')xlO"^ 


KD(pM)=Korf/Ko„ 


Chi^ 




o\^§^ EPO 


1.84 . 


8.83 


4.80 


4.55 


1 


EP0-[F148V] 


14.0 


0.64 


0.05 


2.26 
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20 ^'^I'^l 7. FACS* °l-g-t}- ^ ^ol^ls^. sfli^ ^^^^1;^^ 
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A. TF-l/c-Jlfp7 

^ tcj.^ TPO £^ EPO ^ol^l^l cfltb 

5 ^] M]S.^ EPO ^^s:>:ii TF-1 ^-115. ^1^2^ o.^ TPO 

tb^, TF-l/c-A(p7 ^•fl5.7> c-Mpl^ ^1^^-2.5. ^^§>J1 

^^^1 n9l^}7] ^n^^ c-MpM] cflt!: ^^m'^^. 

1X10^7115^ TF-1/c-Mpl lafl ^^^^^°-nAS ^il^€r]-:rL ^j;^]^ c- 

10 Jlfp7 T3>-f^ "^iHl-^^ S-hz.^^"^ [c-J/p/ purified mouse ant i -human 

monoclonal antibody (BD PharMingen, USA)]# ^^eltb <?VH]-u>-f^ IgG 

FITC ^'^TflolH [Anti-mouse IgG (whole molecule) FITC conjugate (Sigma, 
USA)]# ^91 T=f^ ^^^1-^1^. ^ ^4 ^^^tfl2:^<^I TF-1 

15 ^ ^Si^^, <^1^ TP-l/c-Mpl M]SL^]^^ c-MpJo] ^1^^^^ ^^slJI 

B. TPO 1^0] ^fl 

TP0-[F141V]<H1 cfltl: T^^^ ^ol ^^^l-^cf. 

20 IX 106711 Si TF-l/c-JWp7 m <?l-t]:^#-§-^<Hl ^■^^]^]JL, TPO ^ol:si]# 

^■lBl§><^ 4t:<Hl>H 30-60^ :?> afl<a=§>5^T^. H^JL a>o1^B)^2flolE:|c 
^^-^^ TPO l-5l#^'# [Biotinylated goat anti-human TPO 

polyclonal antibody (R&D, USA)]* 4t:<HlA-1 30-60^^ ^]^t\jL, 
d^B.^'e^^]^-<=^]^<^}o]^M] [streptavidin-FITC (Sigma, USA)] 
25 ^^^}<^ r:^^] 4*C<HlAi 30-60^^ tifl*?3=^>^4. M]S.mr l«fl ^y^y-^^-g-?^-^^ 
2S1 Afl2^^>c.l i^}-§-*W ^jE^Bl-Hlc^_ofl^o>o]El^l(streptavidin-FITC)-l- 
^-fli* Itifl ^I^^^-g-'2«oll ^-H-aIt'^ 488nmollAi /^j^ ^ (f jq^^ 

cytometric analysis)-!- n^^S^S^^ . 
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:£ 6a^ TPO ^-§-^l'?l c-MpM] cfltb TPO ^ TP0-[F141V]^ 

^^^^14^^ ^ 1^ TP0-[F141V]S1 TPOJitq. 1-1 

<^>^5^ TPO:a.cf TP0-[F141V]7} c-1 ^c^-^ ^^l^. i4e}^1 TPO ^-§-^l«fl 

5 TP0-[F141V]7l- ^"atl: ^>^5^ TPOJacf fei=f^ 

C. ^ ^^^<H1 4^ EPO ^O];^] 

EP(>-[F148V]<^1 ^^tb TPO ^ol^l<^l cflth 

10 ^'atb ^^i-^ ^^m^^^. 

S. 6b^ EPO ^-g-^l'll EPO ^ EP0-[F148V]^ 

14^^ ^ 1^ EP0-[F148V]S1 Zl2fl = 7]- EPO:e.cf tH 

^^^^^ oi:^^ ^ SlSi^. <^1^^ EPO ^-g-^fl^ ^^t}- ^^^^ 

'y^oj ^>^5^ EPO214 EP0-[F148V]7> ^i4^ ^olJL, EPO 

15 ^-§-^l<^l tfltl: EP0-[F148V]7]- ^£2^ o]:^^^ ePO 

20 A. TPO 

TPO ^ -g- "0:^^] TPO^ol;^!^. z]-z}-o^ «.<g ^^jj). 

Jl:c]-i- ^;^j^>7l ^§>c^ SJrA] TF-l/ c-Mpl M]S.^ ^l-g-*>^^. TF-l/c- 

A/p7 10% -f^^^f Ing/m^ GM-CSF , 5% ^l^^l^:^. 

37*C al]<^^7HlA-l tifl<y=^>^i4. TF-l/c-Afp7 96- ^ 

25 Jl4i^^^a>^ [96-well plate (FALCON, USA)]<^1 100/^7} ^S.^, 

-f-tl <=>\^S^ TPO ^ ^ ^^^^1 TPO 4^1 0.4, 1. 5, 10, 20, 

40, 75 ng/in^ ^^^7]- s^S^ 10% -f^^l" ^^-n" 'yrSl 'So} ^l- 1640^5. 

5^<^^>o^ \§JL TF-l/ c-Mpl M]S.^ IxioVflsl >'^15L7> 10% -fEflo> 
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37X: tifl^^7lo11>H ^'U^ «fl*a=t!: ^ MTS [3-(4.5-dimethyl-2-yl )-5- (3- 

carboxymethoxyphenyl)-2- (4-sulfophenyl)-2H-tetrazolium, inner salt, MTS] 

^ phenazine ethosulfate; PES ;promega)] ^ 20//e^^ ^7}tb ^ 4^]^ 
5 ^-§-'^1 T'l :ii ^ola^l-eflolE [mi crop late reader (BIO-RAD Model 

550)]^ 2}-^ 490 nm^l cfltl: ^^^V^ ^^sV^i^. 

TPo/EPoofl ^>-§- ^m* <^<i>:a-s;tcf. ajiji^ ^ 

1 X 10^711 s^ /^lSS. ^i^>^^tj^, TPO/EPO^ i^}:-§- ^ MTS 
10 -S-^* ^-l^l^V^ ^1^^ 4<^ ^^^>5^i^. 

£ 7a^ ^ 4^ TPO ^ol^l^ ^4* 

M-B)-^ ^-^S, TPO^ ^S.^ TPO ^£ 0.4ngMo)lA-1 75ng/iB« 

^^^l^i ^^*> 5^1=1-. TPO^ ^5.7> 50ng/ml^7>^m ^^]S. ^-^ ^j£7> 

15 4^ $Z$i4. TP0-[F141V]^ 0.4ng/i&e 7}^S\ ^S^ilAi 

TP0-[F131V]^ TP0-EF141V] ^^9):^ ^M^M.^-^ 

TP0-[F46V]^ <=>}^m TPOS\- -fi-Aj-t!: M-Bftfl^icf. 

20 B. EPO ^<5l:Sll 

TPO ^^]^]^ Jl3)-# ^^^5^}^ ^^>^ 

S. 7b^ ^ ^^°11 i4€- EPO ^ol^l^l ^4* 
25 ^4B]-'a ^^S., EPO^ MiS. EPO ^£ 0.01 i^^l 7IU/iii« ^^^ofl^i 

^^^1-^4. TPO^f ^m7}^]S. EPOS] ^S.7} #7>^i-oll A-]]S. 

^i-^^cl-^ ^o. ^oi^ ^ 9XSi^. EP0-[F148V]7> 7>^J-^^ ^SMrn^ 
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^>^^£1- M-Bfi^Si^D^ , EP0-[F138V]^ 0.01IU/ra£ 7}^2] ^JtoflA-^ ^s. 
^Aio] Al2}-s]oi 0.1IU/m£^ ^S^l'H^F^I^ <^>^5^ E?0^^ 

^'^Ji iiUM^i 7]^d]] v^E}^ #^^£7> ^^4iB:>fe EPO- 

[F142V]^ EP0-[F148V] '^^ EP0-[F48V]^ 

a 9 ^ 10^ z^-zv >a-7l ^^^S. ^^ifl- S.tfl^ ^>c«^ 

<^M^ TPO^ EP07> ^cfl 14^1-^ tifls. ioo%s. ^>cx^ z|- ^ol^is.o^ 

JL^^ tiling ^oli^. TPO ^^1^1^ ^4-^1^ TP0-[F141V]7> ue%S. 
10 i-l-^ifl^Jl, H TP0-[F131V]7> 119%* u|-El-ifl^x:f. 

EPO EP0-[F148V]7l- 137%-1- M-^l-vflol 7}^ 

:e.<^^5t-^^. ^ ^^-^S. EP0-[F142V]7l- 122%^ 

<K 9> 
15 TPO^l 





TPO 








100 




TP0-EF46V] 


107 


TP0-tF128V] 


63 


TP0-[F131V] 


119 


TP0-[F141V] 


146 


<K 10> 

EPO^l '^Jl-*!-^ 




EPO 








100 




EP0-[F48V) 


84 


EP0-[F138V] 


57 


EP0-[F142V] 


122 


EP0-[F148V] 


137 
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C. G-CSF ^^1^1 

^Ir^m G-CSF ^ ^ ^^^^1 ^-^ G-CSF ^ol^ll- 
Jl33|.l- ^^is:>7l ^s>a^ HL60 ^>-§-^]-5^^. HL60 10% 

5 1^ ^-fr T^'^'^l'S. 5% ol^^^^, 37t: ar<^7H]Ai til)o,l:s>^cf. 

HL60 /H15L# 96-^ S^^^^'^}^ [96-well plate (FALCON. USA)]ofl 
100 /d7} 1.5% ^£.51 DMSO 7> SlE.^ 10% -f EfloV ^-f}- 

^311 <go>o] -1640 oil 4^:^! 2 ^^^V '^'M^ G-CSF ^ ^ ^^ofl nf^ 

G-CSF ^ol^is.^ zvz]- 0.4, 1, 5, 10, 20, 40, 75 ng/ml ^^7} S^^^ 10% 
10 -^-Eflo> 1^ ^-^ <^5q<^ol.ol -1640-2.^ sl^^M ^^cl-. o]^^ 5% CO2, 

37*0 nTl*y=7l<^lA-1 2 ^:?> tifl^^o^tb ^ MTS -g-«3?l [3-(4,5-dimethyl-2-yl)-5- (3- 
carboxymethoxyphenyl)-2- (4-sul fophenyl )-2H-tetrazol ium, inner salt, MTS] 
^ phenazine ethosulfate; PES ;pr omega)] 4: 20 /^^ ^7^ 4^ 4 :^o]. 
«}:-§-Al 71 JL I'Vola.^^eilolE [microplate reader (BIO-RAD Model 

15 550)]^ 490 nin<^l i^fltb ^^s^H Sr'^^S.* ^^^VS^. 

5. 7c ^ ^ i4€- G-CSF ^^.l^l^l >^S1-^^ ^-^^S ^34* 

i-f^'i G-CSF G-CSF ^S. 0.4ng/m£<Hl 75ng/m* 

i^^oflA-l ^^^>^i=l-. G-CSF ^ ^£7> 50ng/ml ^^l-;^!^ 

20 ^"^l^ ^9X^. G-CSF- [F140V]^ 0.4ng/M 7>^^ 

^£oflA-l 4^ ^^o] Al^l-slsJul, o>^5^ G-CSF :^t:f ^fl-f fe^ ^51:^^ 

D. GH ^o]^] 

25 GH x:flt]: Jl^^ ^^^^ 

Nb2 o]^^.c^ G-CSF ^ol^flo^ «-<t ^Aij2|. j^i].^ 

#^^*>^ ^''^^ 
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i 7d ^ ^^^] 4€- GH ^ol^l^ ^4* 
M-Bl-^ ^o_^, GH 2^ ^5.^ GH ^5. O.WM'Hl^H 75ng/m£ 

^^ofl'H ^^^>5ii=f. GH 2^ ^£7]- 50ng/ml ^7>^1^ ^£7> 

5 ^* ^ GH-[F139V]^ 0.4ng/M 7]-%=^ 

>H15L ^^o] o>a5^ GH ^1]-^ 

^Alc^li^/ ^ ^tgoii EPO/TPO ^o]^] ^ '^I^^J^ EPO/TPO ^ ^^1- 

10 

S^7l(NewZealand White, 3kg)<^l <>>^S^ ^©l^l EPO/TPO * 

ELISA ^^1^ EPO ^ TPO ^ ^£1- ^-^V^V^T^f. SEtl:. ^ 

<^>^5^ ^ EPO ^ ^1=1-^^ ^^>» 

15 ^ll^t!: 1=1-^ 3 ^ -^-y^Bl 

(3,000rpm, 10 ^)^>^t^. ELISA 1J-^* 1^ EPO 2^ 

S. c>>^S^ TPQS} i^ol^l TP0-[F141V]«- £^1^1 5 fig/kg ^ 

20 [F141V]^ ^£7> o>A3^:^t:|. ^^^V^ ^^^>5^fei^-ll . 

TP0-[F141V]7> 6>AJ^ ^-g-^]fi^-o^ ^71 i4)^<^1 

^oflo)]A-^ s.^^].^ 2:^1^3. Ir^l iiHl-^i47}7l ■nfl^oli:^. 

£ 8b^ ^^1=^5^ ^ EP0-[F148V]» lOOOI.U/kg ^^^-^^a]- :f 

25 EP0-[Fi48V]2i ^£7> ^^*>7fl 

S. 8c ^ <='>^J^ ^ ^ol^-ll EP0-[F148V]^ ^^1"^^ ^^f^ 
[mouse (12 Balb/c, 30g. ^^y-^l--^^ , Korea)]* ^V-g-s^l-c^ ^Al^b 
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^4^A-1, o^A.g^ ^ ^o]^l H^[F148V]1- 20 I.U/g ^^^^^} ^ 

^401 cf. 47j-^A> ^ m^-^S. 31)^]^ o>Ajg^ EPO 7> 

^<il^l EP0-[F148V]iLi^ hb]- s . ■^^^ji-^:^ (Cmax) o)^^^ ePO 7> 

^■5-* ^tl^l-^^. ^]^^ ^ s^t]- EP0-[F148V]7> 

5 EPO -^4 d;iT^^^(hydrophobic)'^H. ^^^1^^ ^7] 

147]-^ ^i3^^A>^ ^-^oll^i:^^ ^<5l^l EP0-[F148V]7> 

10 <3. 11> 





«>^^ 






o)^^^ EPO 


EP0-[F148V] 


EPO 


EP0-CF148V] 


Tx/2(^^^7l) 


1.9 


1.4 


3.8 


2.4 


AX 


100 


78 


100 


80 



^^1^1 8. ^ 4€- EPO ^ol^jo^ Aj^itfl %^^^7} 

T3>-f^[mouse (12 Balb/c, 30g. ^"^c^"^!-^^ , Korea)]* 

15 700Rad ^^V'Jd SAX Y-irradiation)§>o^ 2:-tofl $<=^i5ri-^ ^il"* 

^^^1^ EPO ^<^]^1# ^^o^ ^^i}lL, 2n.^<^]^^ 50 ;c^'^ 

^fl#ltl: ^ CBC (complete blood counting) ^^V* t^^^V*^ /a v/to ^^]^^ 
EPO ^<^1^]^ Jl^* ^<?l^>5^i=f. 

^^]^ EPO i4 EPO ^<^1^1* 250ng ^p>^ 2i^}^ 

EPO S., -S-^^ c^S^^ ^^E^ afl<y=^AS. ^^^1-^4. 

^oflo. ^Aj-tt^l 0"^. l*a,2^. 4«a. 7<a. 10^. 15"^. 20*^. 25 

30 ^ofl ^^^^ ^m^}'^^^. edta 7v i-<hoj^ j^^^ofl ^^o^ ^oao.^^ 
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:£ 9a ^ 9b ^ EPO ♦ ^f-f^^ CBC M-E^-^di 

^^l^^i- ^c>^s;b^. ^1^^ 

^l^i-^>5ii=f. EP0-[F148V]sf EP0-[F142V] ^o]^]^ o)^^^ gpO :a.rf 
5 ^^1* ii^^. EP0-[F48V]fil- EP0-[F138V] ^c>l^l^ <^>^5^ EPO 

^^1^ ^71-1- ^E^-vflSicf. nj-A^a^t^^ ^m^^ til^tl- ^4* 

M-Bl-^^ ^ol^^cf. t!-^. £ 9c ^ EPO » ^AVt!- ^}-^^^ 

hematocrit ^sH- ^Af*V ^jrl-S-Ai , o)^^^ ePO EPO- [ F 148V] 7]- 

hematocrit ^ ^^71- ^^1- 9X^^. 

10 

^^1<^1 9. ^ ^^^ol] n}-^ TPO ^ol^ls] Aj^lifl ^^^^7} 

iii Wvo assay* 4^^^>S4. !SH [Rat (8^^ ^^-^ SD, 250g, ^^Hf^, 

Korea)]^ 700Rad ^i^>^ 2:A>( y -irradiation)^l-c»^ ^^<^1 ^cx^^V^ 

■15 cf^, ^>fl^ <5>^S^ ^tr TPO ^c>l^l* 4^<}- ^^>§>^, 5ie)<HlAi ^<3«^ 

200/i«'i^ ^fl^ltb ^ CBC (complete blood counting) ^>^>» t^^*><^ in 
vivo^^^]^^ TPO ^ol^l^ Jl^* ^:'^^}^^. 

^^^1^ <^>^5^ TP05^- TPO i^oj^j^ z|zi- 7500ng^^ ^M'Jd 
^S^E] 4^a 45)S.i^^o1 ^7j- ^A>^>^^c^, oj:^^ i:flS^^ o>A5^ 

20 TPO^, tfls^-^ A-fliE tifl<y=^ o.^ -^^^V^^. 

^A>tV^] 0^, i<a, 7"^, 10«a, 14^, 18"a, 23^. 28"^. 32^<^1 ^^a-^ 
^lj#]^>^o.T^, EDTA7} 1-<H^^ m-^-S-^* 1}-^l^>^i=f. 

£. 10^ TPOl- ^^}^ sflH^ CBC ^^}^^-mr M-b)-^ :5jo.^ 

t^^, ^H^, ^A^^Sl ^oViio;^^. 

25 ^M>?d SA>tl-^l 0'a~7<a A>olofl ^^^>7ll ^^^e>^tq-7l- 7<ao1 7.]^^X] 
^7H>7l TP0-[F131V]sf TP0-[F141V]^ <=>>^J^ TPO:^^- ^-Br 

^^]Mr :e.^ZL, TP0-[F46V]^ <^>^5^ TPOSj- -^^ft]: t^^I^ 1:^^^ #7>-I- 
i-l-Bl-tflS^cf. zific-fl TP0-[F128V]^ S-^§^3^^^ wl^tb °oH^^ :a.<^ 
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s^^v-g-ofl jL3f7> ^o]^ ^ 9X9X^. ^^^^ ^^}^ 

SAVi- t}zL \+ ^"HlS ^^tl- ^SJ:^. TPO ^o]^l* 

^^^^^ ^.M^ s^V ^ O'^-?^ AHofl ^^t}7]] 
^A^t}<^^t\], 7<U°] ^IM-^^i 5^40] 5]^ oj:^vo. ^^t:^.. 23<a^<='fl^ TPO- 
[131V]sf TP(>-[F141V]^ TPO^^- ^^1* ^^^3^3.. TPO- 

[F46V]^ <^>'^J^:e.tl- ^^11- ii^cf. ziB^i-l- TP0-[F128V]^ 

^^^l^M p>^V7MS ^^^tfls^sf al^tt ^^1^^* oj^i 
^ nfl TPO^ ^ «=§%l=^ ^-i: ^ 

^ SI-^^, <^>>3^ TPO^ aljii§>^^ ufl, TPO ^^l^iS TP0-[F131V] 

jacf^ TP0-[F141V]7> c-l #AJ^ 7>^i4^ ^o]^ ^ o;^ojcf. 

'^]^^^ ^ ^^^^ 71 ^s:) ^5211-^^ 

7>¥«i)^4. 
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A. ^7]^ S.^M^^-& ^M]^^ 45^ 1-15#^1 7l;?fl^ 7]^ nj^^^ 7lBl- 



B. 7l^#^ 



71^7]^ 



(120-091) tfltb^^ ^itH^^ ^^1^ 361-221 -fr^^^ 



2003. 06.09 



7l^«iJ: 



KCCM- 10500 



E. ^S.^ Ji^^ 5.AlAl-^(7l;?flA>-^o] oj^o.^ ^^^^ 



(aEAlA>^5l <gtiV^ A^^^ B.;^^ ^) 





7l7ll^ 









^^1>^1-^^ 71 



71 



















7ll^7m 



(120-091) tHtl:^^ ^icfl^T^ ^^1^ 361-221 -fr^'S^ 



2003. 06.09 



KCCM-10501 



(S.AlA>ths] ^^^^ ^) 



^^1^1-^^ 71 



72 



B. 



71^71^ 



7]^7]^2\ ^ 7l7l)) 

(120-091) fllM^ ^^-t^] ^itfl^^ 361-221 -fi-^^^ 



2004. 05.17 



7m-«lJ: 



KCCM-10571 



(SAlAV-SJ-Sl ^^2} A^:^^ ^) 
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5 ^ol^l. 

10 3. ^1 2*J-ol] S^o^A-l, Aj.7i AlolJ^T'Volol 4-<^4 cf^ 

4. ^1 3«oi-^l ^-^H^i, 41-71 4-<y:3il- M-^ t:f^ a>o1:£7]-oi o] CNTF, 
EPO. FltSL, G-CSF, GM-CSF. GH, IL-2, IL-3, IL-4, IL-5, IL-6, IL-12p35, 

15 LPT, LIF, M-CSF, OSM, PL, SCF. TPO, IFN-a2A, IFN-q2B, IFN-p , IFN-y , 
IFN-Q) ^ IFN-tS <^1^<H^ m-^S^Bl ^^5)^ 

5. ^1 4%1-ofl 9X'^^^, CNTF, EPO, FltSL, G-CSF, GM-CSF, GH, IL-2, 
20 IL-3, IL-4, IL-5, IL-6, IL-12p35, LPT. LIF, M-CSF, OSM, PL, SCF, TPOfe 

110 180^^ <^}^]h^^ ^7] ^ n'd^^'d^ ^^^^ ^]^^ 
^^^S t}^ ^^^^ ^o]^]], 

6. 4^ofl 9X'=^^^, -^71 IFN-a2A, IFN-a2B, IFN-p , IFN-y, IFN- 

7. ;5fl 4*J-<»fl ^olA-^, A^V7l CNTF^ >H<gHl^: lofl 7l^fl^ o>Dli^A> M'^ 
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^ 3^^, 83«i^, 98«1^, 105«i?<fl, llQ^^ql, 152«1^ 178^5^ 

8. ^1 4%H1 Si^^l. EPO^ 2o11 7]?^^ oVnlv^AV a] ^ 
5 48«i^. 138«i^, 142«l5fl 2E^ 148^^ ^il^'^Sl-vi^ ^^^S. ^l^rtb 

9. 4%1-<H1 ^<>|>H, ^^^71 FltSL^ 'H^^Si: 3^] 7]^^ <^}^]h^^ 
^•1^ # 6«i^, IS-d^fl, Sl^d^, 87^^, 96i?i^ £^ 124«i^ 3Eil^<^5l-Td^ 

10. ^1 4«J-<H1 Sl<H^i. G-CSF^ 4o11 yl^l):^ o>t3li^A}- 

^i'S ^ 13^^, 83^^, 1131^^, 1401^^, 1441^^11 S:^ 160«i^fl 

15 - 

11. 4*j-«fl Si<^^i. ^1-71 GM-CSF^ 'H^^^: 5<^1 7l7fl^ 6>nlv^<0: 
^ 47i§l^, 103«i^, 106«i^, 113«i^ 119^^ ^l^"^2l-\d* 

20 12. ^1 4-%Hl ^^7l GH^ 6«H1 7l;^11^ o>r.lv^Ai. A-1<g 

^ 1^^, 10^^. 25^^, 31^?^, 44^^, 54«i^, 92«1^1|, 97»i^, 139«i^, 
146«1^, 166^^, 176«i^ 191«1^ 3Ell>d<^&l-\i^ ^^3.^ ^-S- 

25 13. 4«J-<^1 5l<H^i. ^^7l IL-2^ Ai<g«iJ:: 13«^1 7l;^ll^ o]-Dli,A> 

# 42«i^, 44^^. 7S^n, 103^^. 117^^ SE^ 124«1^ 
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^ 37«l*ll. 61«i^. 107«i^. 113«i5fl 133«i?fl 2)1^*^5}^* 

1 

5 15. ^1 4%H1 91'^^^, ^^7] IL-4^ ^i^^d^: IB^fl 7l;^fl^ o>nli:,Ai- 

^ 33«i^. 45^^, 55«1^. 73^5^, 82^^ 112^^ ^l^<^el-\d* 

16. 4*oHl 9Xo]^^, ^^7] ^l^i^^: 16<^] 7]^^^ o}m]}^^ 
10 ^ 49^^, 69^^. 96^^ afe 103^^ ^^^^ ^l^tl: 

17. ^1 4%H1 $1<^^^, ^^7] IL-6^ A-l<tei^: lyofl y]^^^ o}u]}^^ 
^ 73«1^, 77«i3^, 93«i^fl, 104^1^, 124«i^, 169^^ 172^^ 

18. 4^H1 ^^^i, ^1-71 IL-12p35^ ^-l^^:!:: IS^fl 7]?^^ 
o}x2]h^^ A-l<g ^ 13«1^, 39«i^11, 82«i^, 961^^, 116«i^, 132^ ^ , 
150^^. 166^^ £^ 180«i^ ^€-2.5. ^l^tb ^* ^^^-^S. 

20 ^o]^]. 

19. ^1 4%M1 $I<>|^i, ^^7] LPT^ igoi] 7];^^^ o>D]i^^ 

25 

20. ^1 4%H1 ^^7] LIF^ >H^^^: 20<H1 7l7fl^ o>nli^A> 

^i^ 41^^, 52«1^, 67^^11, 70«1^, 156«i?fl ISO^i^fl 
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21. ^] ^^H'H, ^7] M-CSF^ A-I^Hl:^: 21^] 7]:q^ o>uli^AV 
^ 35«i^, 37^^. 54^^, 67«i?fl, 91«i?^ . 106^^, 121^^, 135«i^, 

143«1^, 229^^, 255«1^, 311«i^ , 439i^^fl, 466i^^ 485«i^ 

22. 4*J-o?l ^ol>H, OSMfe ^it^S: 22«^1 717^ o>D]i^AV 
^ 56«i?^, 70^^, 160^^. 169«!^, 176«1^ SE^ 184^^ 

23. ^] 4^<H1 PL^ A-l^Hjji: 23<^1 7l;^ll^ oMi^^tl: 

^ 10«1^. 31«i^, 44^1^, 52«i^, 54«1^, 92«1^, 97«i5!|), 146«i^, 
166^^, 176^^ SE^ 191«i^ ^^-^S ^l^tl 53^ ^^^-^^ 

24. ^1 4^<H1 Si<H>H, ^7] SCF^ >H^^^: 24<H1 7]:^^^ <^}'o]h^^ 
^ 63«i^, 102«i^, 110«i^, 115^^, 116i?i^, 119«i^, 126^^, 

129^^, ISB^^fl, 199«i^, 2051^^, 207^13^ 245^3^11 5jl^<^e}-id^ 

25. ^] 4^011 ^<>|^-1, ^7l TPO^ 25<^] 7l7fl:g o>rrli^A]. 

^ 461^^, 128«1^, 131»1^11, 1411^^, 186^^, 204^^^, 240^^ 

26. >11 4%H1 ^7] IFN-a2A^ 7<^1 7l7fl:g o>tili:,Ai. 
^ 27«i^, 36«i^, 38«1^, 43«i^. 47^^. 64«1^, 67«i^, 84«i?fl, 

123«]^ 1511^1^ 2fl^^e)-id-g- ^^o.^ ^l^tl: ^^^^^ ^1-^ 
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27. >ll 4^o1] Si<H'H, IFN-a2B^ 'H^^^: 8^11 7l7D^ 

-H^ ^ 27«1^, 36^^, 38^^, 43^^, 47«i^, 64i?i^, 67^3 'fl, 84^?fl, 
123«i^ 151«i^ ^l^-tsl-^d^ ^€-2-^ ^1^^ ^^^S 

^ 8«i^, 38^^, 50«1^, 67«i^, 70«i^. SE^ 154«1^ 

29. ^1 4^<H1 ^<H>H, '^-71 IFN-Y^ 'H<lai:^: 10<^1 7l;tfl^ <>>i^li^^ 
^Hl ^ 18«i^, 32^3(11, 55«1^, 57^^, 60«1^, 63«i^, 84«a^, 85«i^, 
95^?!^ 139«1^ ^1^^5l-\i^ ^^^^ ^l^tb ^"^^^ 

30. »1 4-^oll Siol'H. ^7] IFN-a>^ >H^^3:: 11^1 7]7fl:^ o>D]i^Ai. 
^ 27«i^, 36^3fl, 38^^. 65«i^fl, 68«1^1|, 124^^ S£^ 153^^ 

31. >11 4^o11 $Z<Ha-^, ^7] IFN-xfe 'Hl^:^: 12<H1 7l7fl^ c>>t3]v^a}. 
^ 8«i^, 39«1^, 68«i^, 71^^, 88«i^, 127«i^, 156^^, 157«i^, 

159«1^ 183^^ ^l^-ts^-Vd* ^^€-2.^ ^l^tb ^-i: ^^^^^ 

32. 1^ ifl^l ^1 31^ ^ cHi^ t!" ^ol^l^ 
S^^V^ DNA. 

33. »1 32^ofl nj-s. DNA71- ^B\o\] ^^7}^t}?\] <^^^ ^^2:^ 
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34. ;*fl 33^<H1 «]tl7> 7l^«ls KCCM-10500. 
KCCM- 10501 KCCM-I0571<el ^>fe ^)\2i^ ^£"1. 

5 

35. ^] 33^' ^]34^«=fl nj-^ ^^flS^ ^e^S. J£fe 

37. ^1 1«J- ifl^l ^1 31^ ^ ^ ^-^ ^o]^l ^ 

^^£1^ ^^1* i^l-^V^ ^Ml^^ ^^^1-. 



^ ^^B. 7]^3!\. ^^*]-c^ '^S^^^^ S^^l-§-# 

5 ^^1^1, S^sV^ DNA, o] DNA7V ^B\o\] ^J^yj-^^j-Tfl <g 

;^fls^ ^^. <>] ^n^:^ ^b]^ ^^^^ ^ 

Bl^Vfe i^tb ^^-^^ ^<^1^1^ ;*il2:«o>'^ofl ^<^lT^. ^ ^ 

10 s^^l-<Hl ^^M. 
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